c. V- c> 


Cardiovascular diseases 


. . CVD are the mist common cause of death m MALKh«r£L__- 

Anatomy 

• 2 Atria and 2 Ventricles u atrium & ventricle lie posteriorly 

. The Rt atrium & ventricle^ j d its immediately under the 
. Most anterior chamber in the heart is Rt ventnc‘ hea ve. 

sternum so right ventricle enlargement w.l — 

. Most Posterior chamber in the heart IS ~—^TaoiUc, & p ulmonic valves are 
. Mitral valve is the only^bicusgidvalye. Tricuspid, ao , 

tricuspid 

Coronary circulation 

Aorta'gives rise to: the following branches: 

I^fUomnaiy^tei^(LCA) which ^ ^ Ant eroseotal wajj &cjtex 

.. Sgevy (LAD) PP^ wa[[ 

— ^TiTf M Posterior descending artery -supplies-f Poslenorwali 

, In.10% of pts TA^-RCAlwhlch gives the following branches: 

Rig ht coronary ar tery y<CAj wnicn g _ 

fSSSS^o^pp^^' * 

Sinoatrial 

& Q Atrioventricular (AV) noclai artery ^ 

Coronary arteiy dominance: It depends on die thqi ifs^aUed 

descending arteiy (PDA). If it arises from 
Hnminant right svst gjU Circulation and if it auses Horn 

thpn it's called doin inMieftsystenL 


MI region 

A rterv occluded 

Anteroseptal 

LAD ' 

Lateral 

LCX 

Anterolateral 

LCA 

Inferior 

RCA 

Posterior 

RCA or LCX._ 

J_ --—-- 
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Nerve supply of the heart 




. Sympathetic innervations acts on M re ceptors: / 

1. To the myocardium of both atria & ventricles -» +ve inotropic effect - T 

power of contraction 

- . 2. To SA +ve chronotropic effect = | heart rate 

3. To AV nodes->JjAV delay = | conduction r' 

• Parasympathetic innervations from theytagal nerve acts on M 2 leceptois. 

1. It does not supply the myocardium of the ventricles -> no effect on contraction |jl 
sup plies only the atrial my ocardium] 

2. To SA -> -ve chronotropic effect= j heart rate 

3. To AV nodes -> t AV delay = [ conduction 

| Normally heart rate normally changes according to the body need for exam pi e 
i it increases in exercise or infection also it changes with respiration but m pts 
j wiih Autonomic Neuropathy fe.g. DM1 t hese normal changes aredecreaggcb 


Cardiac Parasympathetic supply (Vagus ) can be stimulated by some maneuver. 
1. Cmxiiid-artc iy massage 

2 Valsalva maneuver : forcibly expiration against a closed aiiway. 

These maneuvers are important in Rx of Supraventriculai ai lhythmias;- 



• joremtes tK>1h am 
ventricles 

• ncreesfcs 

He art Hate 
AV Conduction 
Irritability 


« Enervates the atria 
via va§us nerve 

♦ UUUi or no effect on 
j uneven or ventricles 

♦ Decreases 



A 
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Conducting system of the heart 

SA node generates an impulse -> reaches both atria & AV node -> contraction of both 
atria & AV node delays the impulse transmission to the ventricle until the atria 
complete their contraction -> impulse travels from AV node to the bundle of His ~>to 
the Right and Left bundles -> to Purkinje network -> Ventricular contraction. 

SA node location: at the junction of the superior vena cava and right atrium. 

AV node location: in the right atrium the lower end of the interatrial septum. 

Note- rrmHnruinn between atria < fe .ventriclesj s-pi^ve ntg d- b - v - the annulus 

fibroses (fibrous ring) & is traversed ONLY by the bundle of His in normal hearts. 

Q. What controls the heart rate ? 

Heart rate is controlled by the fastest pacemaker = rate maker. 

Normally the fastest pacemaker is the SA node with 70 beats/nrin, if the SA node is 
blocked then escape rhyth m arise in the lower conducting system the AV node 6,0 
bcats/n»in if AV node is blocked -> then His bundle with 50 beats/nnn, OR 
Purkihjc fibers with 25-45 beats/min. 

They are called escape rhythm because they escape from normal inhibition by SAN. 


* 
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$'Var' tig C©w 


Physiology of the CVS 


5 V & 


. End-systolic volume:, volume of the blood in the heart at the end of systole . 7 / ~ 

. End-diastolic volume: volume of the blood in the heart at the end of di astole e 1 * * * V 

~ i _vAium a - FnrUsvstolic volume w ^ 


Stroke volume = End-diastolic volume - End-systolic volume " " . %>y r 

Cardiac Output = Stroke volume * Heart rate and is normally 5 hters/minute 


Ejection Fraction: Stroke volume / End-diastolic volume [normally >||S5 = 5S%[ 


T^dDis End-diastolic volume = the degree of stretching of cardiaemuscle cells 
before co ntraction [when venous return T -» End-diastolic volume f ^ stretches 
the ventricular muscle fiber (Starling law) -> t the force of contr action - T >« 
Oxygen demand] “ ^ 


Faelor^affectmg preload: 

1 The' tone of the venous system. qn . 

V A of blood in the body is in the venules [capacitance vessels] of venous system SO 
If drug or neurotransmitter (e.g. Angfl) causes venoconstnction -> T venous,etuin » 

T EDV -> 1 Preload and if a drag (e.g. ACft) or neurotransmitter causes 
venodilatation 1 venous return -> 1 EDV -> 1 Preload 

2- The volume of Extracellular fluid which depends on amount ofjsj a icribsoipl on 
by to kidney so if a substance (aides,erone) is overproduced -» Na reabsorplion by 
die kidney X t preload and if D^dl^) is used or a Natnuretic hormone (AMP) 
is produced it will 1 Na reabsorption by kidney -> i in the Pieload 


Aftcrload^pressure that must be overcome for ventricles to eject blood fiom 
’ go fortheteft vent, is Aortic pressure ani for right vent. It is Pulmonary piessui 


Sf^d^ds on the degree of vasocon—ofagoles 

iTf a (e.g. noradrenalines overproduced it will-> T 

mleriolarcontractionwhidvwill"^ T Aftertax force <of<demand. 
2-lfa vasodilator substance (e.g. calcium channel blocker .s “jiSLJ 
arteriolar contraction -> [ Afterload-* l d f! IS £^ 

Factors Affecting Cardiac output [CO = SV X HR] 

1. j - Heait rate t CO 

2. | Preload-> t 00 

3. | Afterload -> i CO 

4. t Contractility | CO 



Ch 
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Heart Failure 


(kjV^ 
S i 


Definition . 

It is a clinical syndrome in which the patient is having symptoms and sigi^otheart 

failure in the presence of a cardiac abnormality. 

Epidemiology -^ K gfW 

• It affects 2%_of adult population. 

• It affects 10% of those aged >75 years. 

Pathophysiology 




l Cardiac output 



W 


u. 


■or 


1 

| Carotid si; 

J 

f 

nus firing 


r 

} Sympathetic discharge 

> 

r 

171 Force of contraction ((1) 

- I Rale ((1) 

| Preload (a) 

Afterload (a) 

Remodeling ((1) 

_L_--1 






j Renal blood flow 


| Renin release 


| Angiotensin 11 


Angiolensinogen 
[from Liver] 

-► 

r 

Angiotensin 1 

1 

E 

—(^JLufig 

ACtf^) 


Preload (aldesterone) 
f Afterload (Angll) 
Remodeling (Angll) 





Compensatory 
mechanisms 



If these compensatory mechanism maintain tire cardiac output and pt remains 
asymptomatic it is called [Compensated heart failure] but when these mechamsms 
fail and the pt becomes symptomatic it is called [Uncompensated hear 


Ventricular Remodeling: . , . , r „ f rhp 

Definition: ventricular remodeling are changes m the size, and con iguiat o ^ ^ 
ventricle as a consequence of hemodynamic changes dueiojto^ 

• Remodeling is triggered by substances as Catecholamine s & Angiotension . 

. Changes in myocyte during remodeling wi ll cause reduced effective nes s o ejec ion 
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„ _ T , , ^. r ,rr- . m- OA\T TATTCrTTA TTOHT 

btwLogy [ANY UibbAShiiN inurmmvi ^rus 
\ ischemic heart disease [Most common cause] 


T7 A TT TTPP1 

X X * * i_- v-' J 


2. Hypertension 

3. Cardiomyopathies 

4. Valvular heart disease 


> High out-put heart failure: 

1. Thyrotoxicosis 

2. Anemia 

3. Arteriovenous shunts 

4. Beriberi-— -- j - 15 i 

Note: The most common cause of RVF is LVF. 




Classifications of heart failure 
According to chamber involved 


Left ventricular failure [LVF] 

Right ventricular failure [RVF] 

Biventricular failure = Congestive heart failuie 


According to the clinical picture 


*■ Acute heart failure 
> Chronic heart failure 


^ According to cardiac cycle 





Systolic heart failure [Ejection fraction < 40 %] 
e.g- IHD, HTN /le/Pti 

Diastolic heart failure [Ejection fraction^40-5^ 


e.g. HTN & some cardiomyopathies 


tbv- tfVy£DV 

oz *' 
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,,. r 7 y, r ^ .njn r fTi *rr ?~T ~ PpSftJf' v -", " 

\riimcal picture --'V' "V- 

> Symptoms due to pulmon ary venou s congesti on (LV F); 

1. Br-eath lessness((Dyspn ett) ^ 

Definition: its abnormal awareness of breathing. 

hydrostatic pressure in the pulmonary vessels -» movement of fluid to 
interstitial space [interstitial edema] -> \ the compliance of lungs t W01 < 0 

. FurttoTlCTatooTin pressure -> disruption of tight junction between the alveolar 
cells with movement of fluids into the alveolar space [alveolar edema] 

Cough may occur -» when due to mjemrihaledenm it's^brd when due to alveola, 
edema it becomes productive of w hite to dink sputum (pulm. Edema) 

2. Orthopnea 

Definition: breathlessness on lying down. 

Diie^o^redistribution of fluid from the abdomen and lower extremities into chest 
during lying flat •» t puhnona,y hydrostatic pressure -> see as above. 

^ C. &* 1 - ' r 

- 3. Paroxysmal Nocturnal Dyspnea /PNDJ — 2 ' "3 ^ 

Definition' sudden breathlessness after period of sleep. 

“ s alio h" OW as «- ,,'sOun,, due to presence of wheeze but .be nanow.ng of 
bronchioles here is due to ed ema an d congestion of bionchioles. 

Sym ptoms due to reduced-cardia c output (LVF)^ 

1- Fatigue & weakness - ^ due to reduce blood supply to the muse e 

2 . ^DuriruMthe day, when the skeletal muscles are active, the limited caidiac 
outDu^is shifted away from the kidney toward the skeletal muscles. The 
kidney interprets this decrease in blood flow.as bypovolenua act.vat.on 

confusion , difficulty in concenfraiion, headache, & msomma^ 

Svrrmtoms due to systemic venous congestion (RVF)j 

Anorexia and nausea due to liver congestion. 

Congestion of GIT malabsorption -> [Cardiac cachexia] raie. 
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Signs 


h 


LVF peripheral perfusion: 

1 _ Activation of sympathetic system -> Tachycardia, & cold sweaty extremities 
[If Hypotension then the pt is in SHOCK] 

2- Pulsusjdtcrnans which is regular Rhythm with alternating strong and weak 

contraction. It’s a sign of sever HF .- (' ‘ 

3- | Pulmonary congestion Bilateral basal crepitations, or Plural e usion 

[heart failure is the most common cause fo r transud ative PE] p/ 

p €>(/^oyu^f 

RVF -> t in systemic venous pressure leading to: 


1- Raised JVP 

2- Cardiac edema: 

• f hydrostatic pressure in the venous system will cause fluid to move 10 m 
intravascular volume to the interstitial space 

• The edema is dependent so in amlmlaLQiX-.pt it occurs in the lowei limb 
"ankle edema" & in bed ridden pt it occurs over the sacrum "Sacral edema 

3- Congestive Hepatomegaly: it is painful (due to distension of Gilson's capsule), 
& this liver congestion may result in J aundice with elevated livei enzymes 


Precordial examination 

1- May find sign of MR or Tg due to ventiiculai dilatation 

2- S3, & S4 occur in heart failure 


Rieht Vent. Failure 

Left Vent. Failure 

_Cy_ __—-—-—-— 

. LLE ± Ascites 
• Hepatomegaly ± Jaundice 
. J.1VP 

{ • Dyspnea 

. Orthopnea 
• PND 

. Bilateral basal crepitations 


When the pt changes from compensated state to uncompensated state acutely, look foi 
the precipitating factor for this uncompensation. 


Precipitating factors are: 

1- Arrhythmias- 

2- Infarction- 

3- Infection, Anemia, Pregnancy, Thyrotoxicosis 



4- Infective-endocarditis — 

5- Pulmonary embolism 
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Investigations 

Management of CHF must focus on the cause of the heart failure, not simply on 
relieving the symptoms because Heart failure i s not a diagnosis but it’s t 
end-result of many pathological processes. 



1 ECG may show the cause. For example MI, or Arrhythmias 


2. CXR may show 


• Card i om egaly * * 

• Congestion in the lungs: - 

o Kerley B line 

■ They correspond to the stage of interstitial edema 

■ It represent interlobular lymphatics that arc distended by fluid 

■ Found in periphery of lung bases , 1 -2 cm , & are horizontal 
o Acute pulmonary edema 

o Pleural effusion 

3. Echo: to see the Valves, Chambers, Movement of the wall, & EJECTION 
FRACTION which is The most commonly used indicator of vend icu ai unc ion c r t. 

normally > 55%. 

4. Radionuclide ventriculography is used to measure right and left ventricular ejection 
fraction. [Better than echocardiography in measuring ejection fractionJ 


etic Peptide): useful in Dx, p rogno sis, & monitoring of 


<£L QJ <3 



5. Raised BNP (Brain Natriuretic 


c.b.c 
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Management of Acute Heart Failure->^ 

Q CALL FOR HELP 

CP Sit the pt up [to | venous return] 

'SP Insert IV line 

Morphine To relive anxiety & dyspnea, and i preload by causing venodilatation 
IV diuretics [Furosemide is the diuretic of choice because it it acts mote tapi v 
than any other diuretic & has a potent vasodilator effect on of the systemic 

arterial and venous systems] 

/I Glyceryl TriNitrate [GTN] Sublingually first -if fails-> IV 
^ • Acts predominantly as venodilators, and its other action is coionary artery 

vasodilation 

. Contraindicated in patient with jwstalicBP should be < 110 m mHg, 01 p 
taking sildenafil.' 

Venesection may be used 

to improve left ventricular contiaction. _ . . , ■ < 

Dioitnlis Us main use now is control of ventricular rate in patients will, rapid 

•St riM fibrillation or flutter and LV dysfunction, because they do .tot have the 
ne gative inolrfljjic effects of other drugs that inhibit atnovenlriculai nodal 
conduction [p-blockers & calcium channel blockers], 

Intra-aortic balloon pump 





o 


Ift&i 
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Treatment of Chronic heart failure 


o Symptomatic relief, [by reducing the PRELOAD & AFTERLOAD] 
o Removal of precipitating factors, 
o Control of underlying cardiac disease, 
o Improve the prognosis 

> General measures _ 

1- Bed rest in acute phase: bed rest is a diuretic in pt with heart failure, (because 
of bed rest pt with CHF have f risk for thromboembolism, therefore rest is 
maintained till clinical improvement & after that the pt is encouiaged to move) 

2- Diet r> fWemht->T cardiac work. So overweight pt are advised to | wt. 

Salt-restriction can reduce the preload. 


| contractility 
f arrhythmias 

May cause Dilated cardiomyopathy 


3- Stop smoking j 

4- Alcohol abstinence because Alcohol 

5- Vaccination against 
Influenza & pneumococcus. 

^ Drue treatment 


Diuretics 

Pharmacodynamics-. 

. Increase sodium & water excretion -> 1 preload 
. Weak arterial and venous dilatationafterload & [ preload 
. Loon diuretic (Furosemide) is the first line treatment (mechanism of action 

S,“inhibition Of the reabso,p,ion of Na, K', and Cl in the tlnck ascend, ng 

limb of Henle's loop) 

• Thiazides (metolazone) they work synergistically with loop^ iuie ics 

(mechanism of action reduce the reabsorption of Na and Cl in the first half o 

the distal convoluted tubule) 

Indication in HR Loop diuretics or Thiazides are given to all symptomatic pahents 
Side effects: 

l I^^^=Uides UK* t risk of dig,tabs toxic,ty] 

3- Thiazide [hyperuricemia, hyperglycemia, hypercalcemia]. ^ 

4- Metabolic alkalosis ^ 

Effect on prognosis: 


orp 


not shown to improve the prognosis 
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Angiotensin-converting enzyme inhibitors (ACEI) [Captopril, Enalopril, 
Lisinoprilj 

. ACE inhibitors mainly act by j afterload by j the formation of Ang . 

. ACEI also | preload by j the formation of aldesterone. 

. Inhibition of the remodeling. . 

Indication in HF: ACEI are given to all patients with heart failure or having ns 

factors for heart failure 

f'l^Uommon side effect is_cough [inlO-15% ofpts] .t is djg^ ac cm milation 
of bradykinins w hich normally is co nyertgdtojkinin by the ACE enzyme. 

2. Fi rst dose hypotensio n ~ 

3. Hypeikakmta 

4. Rare leukopenia, rash, and angiped^ma.-^ 



Effect on prognosis - - i - - ■ - ■ ■ —- , 

They have been shown trt nrolong survival! & ;reducejKispitalizatiQnJ 


Absolute contraindications for ACEI & Angiotensin receptor blockers 

1. Pregnancy 

Hyperkalemia serum K > 5.5 
Bilateral renal artery stenosis 

4 Advanced renal failure (e.g., creatinine-* 3 mg/dL) ^ ^ 

Note: Angiotensin receptor blockers ILosartan ] is used when the patient is 
intolerant to cough induced by ACEI. 


2 . 1 - 


3 . 


^Pbmmaanlynamics: They act by protecting the myocardium against sympathetic 
stimulation i.e. inhibiting the remodeling. 

Indication in HF: ' 

Tliey indicated for patients with NYHA J1 orJJI 

(EWockers^wi th evidence to pntog-Siuvdval & reduc^hnspftaUz^ 

1. Metoprolol 

2. Carvedilol 

3. Bisoprolol 

4. BucindoloJ 

5. Nebivolol 
Contraindication: 

A-> Asthma 
B-> Bradycardia 

C-> Cardiac failure NYHA IV = unstable heart failure 
p-^ Peripheral, vascular disease 
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Aldesterone , v] 

imp mvp. jona-tenu x i iinuiu 

Sideeffects: 

1. Hyperkalemia • i 

2. Gynecomastia 

Digitalis [Digoxin & Digitoxin] 

Ma + /K + pump leads to increased intracellular Na^ levels, which 

• !“ow do^~n ofCa ^ebhgg -hyp -> t 

intracellular Ca* + -> t Contractility. /KJ 

. Digoxin also acts on CNS -* T vagal activity^ i. conduction t^™ghhe.AV . 

. Half-life for digoxin is 40 hours. 

• Metabolism Digoxin by the kidney 

I_^ Digitoxin by the liver 


pro long survival but it mluc cs rehospital iznlioaxaie 

Indication in I IF: 

ill -'»»■ ■» 

rS'/t/e effects fJ'oxicily): 

Gastrointestinal (relate to vagal effects) 

.. anorexia 

. abdominal discomfort / pain i 

. vomiting 

Caidiac^any arrhythmia ever described either atrial or ventricular (e.g. pulsus 
bigeminy or trigeminy) or heart block 
Gynecomastia -— 

Confusion 

Yellow color vision (xanthopsia) 

Treatment of Toxicity 

! or phenytoiu for venhrcular a,rhythm,as & 

amiodarone for AF) 

! the Fab fragment of the antibody binds to 

digoxin to form a complex that is excreted by the kidney. 


Dr. Akram Alkrekshi 


CVS-2009 


























’ * '• ** *'V" : - ■• ■-■*', •’ **'* *‘* V* * •* i? ' * ■'' '•^^T Va'^; j / *•' *^}.f.^'> V*’*> , 2 '■ •'"•G.&J” ' ’ • *’•• . v ' ‘ •. 4 * . ? -«?>*•>--^•/. k .- •’ •' , -’ y ^ ’V ’ . r * '.’•* *. ' •* >*' 
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L_ 


Other treatments 


> Vasodilators 

Used in patient with severe heart f ailure. 

^Nitrates -> venodilatation-> jpreloacT 
^Hydralazine-> arterial dilators-^ ^reduce afterload 

> ICD. (Implantable Automatic Defibrillator) is used if the pt is having many 
ventricular extrasystoles on Holter ECG. 

inn are shown to improve the prognosis 
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Complications of heart failure 

1. Arrhythmias - Atrial fibrillation; ventricular arrhythmias (ventricular tachycardia, 
ventricular fibrillation); Bradyarrhythmias. 

. Ventricular fibrillation is responsible for one half of deaths in Heart failure 
. Treat arrhythmias only if symptomatic because ALL antiarrhythmic di ugs aie 

PROARRHYTHMIC . 

. 1CD (Implantable Automatic Defibrillator) is shown to improve prognosis in pt 

with severe heart failure by stopping ventiicular arrhythmias 

2. Thromboembolism. Venous (DVT & PE) due to 1 mobility of the patient, or 

Arterial (stroke) due to anhytlunias. . 

3. Gastrointestinal .Hepatic congestion and hepatic dysfunction; malabsoi p ion 

4. Musculoskeletal .Muscle wasting . 

5. Respiratory —Pulmonary edema (Respiratory failure type JJ 4/' v " 

6. Renal ifllMPL due to cardiac output 

7 /AectroR’ie abnormalities . Hypo or Hyperkalemia & Hyponatienua 

U ctnl'etTvcry poor prognosis with about ,50% of cases will die ? «« And 

the cause of death is usually either ve ntricular arr hythmia or ML_ 

i 

Poor prognostic factors for heart failuie. 

1. Male + Old + Sever symptom. 

2. |BNP concentration + Impaired renal function [fBUN] 

3. Coronary artery disease 

4. [ Ejection fraction 1 & Hypotension 

5. Hypokalemia & Hyponatremia 
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Examination of the CV S 


Q 


Examination of th e JVP 

The patient should be in 45° & the height and waves of the JVP should be assessed. 
The head should be supported on a pillow and turned slightly to left to see the right 
internal jugular vein. Observe medial to the stemomastoid muscle. 


\\ 


\ X ; 

\ 

N 


X 

✓ s 


DCfCi 


\ 


\ CO / 

4j / 




V 


O 

RA 


X 


Q. What are the difference between JVP and Carotid pulse by examination? 



JVP 

Carotid pulse 

More visible than palpable 

More palpable than visible 

Obstructed by finger pressure 

Not obstructed 

j, with inspiration 

No 

Tow waves per cardiac cycle 

Only one per cardiac cycle 

More prominent when put pressure 
on abdomen fhepatoiugular reflex] 

No effect by Abdominal 
pressure ___ 

Varies with posture 

No 

When very high it moves ear lobe 

Does not move ear lobe 


< 4 cm. This is equal to right atrial pressure of 9 cm of’water astnfl'js 
position, the manubriostemal angle is about 5 cm above the centre of the tight atiium. 
Raised JVP (> 4 cm) causes are: 

1- Right-sided heart failure. 

2- Tricuspid or Pulmonic valve disease. 

3- Constrictive pericarditis. 

4- Pericardial tamponade. 

5- Obstruction of superior vena cava. 

6- Fluid overload e.g. renal disease. 
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Waveforms of the JVP 


Waves 

• a - presystolic; produced by right atrial contraction 

. y - occurs in systole; due to increased blood in right atrium from venous return 

Descents * 

. x - due to atrial relaxation 

• y - tricuspid valve opens and blood flows in to the right ventricle 



Abnormalities of the JVP 



• Absent a wave -> atrial fibrillation 


• Dominant a wave 

1. Pulmonary stenosis 

2. Pulmonary hypertension 

3. Tricuspid stenosis 


• Cannon a wave ^ 

1. Complete heart blockJ*- 

2. Ventricular tachycardia 





• Dominant^wave -^Tricuspid regurgitation 

• Absent x descents Atrial fibrillation ~ 


• f JVP and no wave forms A Superior Vena cava obstruction 


JVP normally falls with inspiration but may rise (K ussmaul’s sign) in constrictive 
I 
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Examination 


of the pulse 


1. Rate: normal: 60-100 beat/min. if<60 its bradycardia, and if >100 its tachycardia 
Regular -►Normal 

—*■ Regularly irregular i—> Bigeminy [1 normal 1 VEB] Digitalis 

► Trigeminy [2 nonnal 1 VEB] toxicity 
irregularly irregular Atrial fibrillation 


2. Rhythm 


3. Volume 


Small -* Mitral stenosis, Aortic Stenosis, Heart failure 

Good-► Nonnal 

Large-► Same causes as collapsing pulse 


4. Condition nf the wall: Good (nonnal) or Hard (atherosclerosis) 

5. Special characters: . 

• Slow rising pulse : Felt by thumb over the carotid artery and it is charactenzed by 

delayed upstr oke. Cause: Aortic stenosis. 

• Hounding — collapsing pulse : Felt with the thenar eminence ovei the ladial artery. 
It occurs when diastolic is <60 inmHg & PP > 60 mmHg Causes: • Aortic 
regurgitation • Hyperdynamic circulation [Fever, Anemia, |T4, Pregnancy]. 

. Pulsus bisferiens : Felt by thumb over the carotid artery and it is characterized by 
double systolic pulsation. Cause: mixed AR & AS. 

• Pulsus alter nans: felt at the radial artery and is characterized by Regular alteration 

in volume amplitude (severe LVF). 

• Pulsus paradoxus : systolic BP falls > 10 mmHg in during inspiration. 

Causes: Pericardial tamponade. Severe asthma 

• Jerky pulse, hypertrophic obstructive/cardiomyopathy, MR. 

6. Synchronicity: 

• Radio-Radially [Delay occurs in Subclavian art. stenosis] 

• Radio-Femorally [Delay occurs in Coarctation of aorta] 




r 

j 

! 

i 
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Precordium Examination Checklist 


I- 

A rtinn 

YES 

NO 

Action l.^ES 

NO 

rttllUIl - 

Take permission 



^Auscultation 


— 

& 

Stand on the Right side of bed 



Warm the stethoscope 



Put Dt in 45° [semi-recumbent] 



Timing by palpating Rt carotid 


— 

A dpnn^tp Fvnnsnre 



With diaphragm on 4 area 

_ 

— 

Inc nprtinn 

Bell on mitral & tr icuspid area 


— 

Jiuop _- 

5 S 



Bell on mitral in Lt Lat 
position [for MS] 


| 

Deformity 



L/ vl V I 1 1 I I v J 

\/icih1p rmRfltion 



Ask the patient to Sit 


1 

l 

Palliation 

Diaphragm on Lt 3 W ICS at 

expiration [for AR] 


1 

i 

Apical beat position 





Heave in Lt p arasjern aj juea__ 

Thrili in all valve areas 

— 

_ 4 

?1 would like to check for: . 

BPJVP, Peripheral pulses. 

i 

1 

i 

i 

i 



LLE. 

4 * 

[ Ethics 


Dress the patient back 


Thank the patient 

i 


In case that you heard a murmur: 




Before sitting the pt: 

• Locate the site at which murmur is best heard 

. Listen for change with Inspiration [Rt side murmur | 

• Listen for radiation in axilla [in MR] 

• Palpate the liver edge [in TR] 


but Lt side murmur j] 


> After sitting the pt: 

o Listen for radiation in carotid [in AS] 

• Auscultate lung bases for crepitations of heart failure 




-Aifd 

<^ ( 


V 


■(g) 
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Precordium Examination 


ALWAYS put the pt in 45° 

Adequate exposure is all chest and abdomen above the umbilicus 


Inspection 

• Go to the end of the bed and look for deformities: [ a bulge over the precordium 
indicate that the disease is since childhood when cartilage was soft] 

• Scais: Midline = Sternotomy. Lateral to midline called thoracotomy. 

• Look for Pulsations: 

Normally visible over the apex.^j 

Left parasternal pulsation -> Right ventricular hypertrophy 
Lt 2 nd ICS pulsation enlarged pulmonary artery 
o Rt 2 nd ICS pulsation -> aortic aneurysm 

Diffuse apical pulsation -> cardiomyopathy or post Ml 
Epigastric pulsation -> 1- Normal in thin person, 2- Rt vent, enlargement, 

3- Abdominal aneurysm, 4- Pancreatic cyst, 5- Pulsatile liver in TR 


o 

o 

o 


o 

o 



Palpation 

• Apical beat description: 

i. Apical beat definition: most downward & most lateral palpable beat . 

ii. Site: 

a. Normally present in the 4 th or 5 ,h ICS at Midclavicular line 

b. LV enlargement O Downward and laterally [in MR,AR] 

c. RV enlargement -A Only laterally 
2- Character: 

1. Normally as gentle non-sustained 

2. Sustained = thrusting indicates | load over left ventricle e.g. AS, AR, MR. 

3. Tapping in MS [due to palpable SI] 

4. Diffuse in cardiomyopathy or post Ml 

5. Double apex beat in Hypertrophic cardiomyopathy 

6. Impalpable beat occurs in: 
o Obesity' 

o Heart under the rib 
o Hyperinflated chest 
o Pericardial effusion 
o Dextrocardia 

« Palpation for Lt parasternal heave which indicates Rt ventricular hypertrophy 

• Palpation for Thrill in all valve areas. [Thrill is a palpable murmur] 
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Location of the valve area 


Aortic: 2 nd R ICS at right sternal border 
Pulmonic: 2 nd L ICS at left sternal border 
Second Aortic: 3 rd L ICS at left sternal border 
Tricuspid: 4 1 * 1 L ICS at lower left sternal border 
Mitral (apical): 5 th L ICS at MCL 


Auscultation 



Comment on SI + S2+ added sound + Murmur 


ALL heart sound are High-pitched = Heard with Diaphragm Except: Mid-diastolic 
murmur of MS, S3 & S4 which are Low-pitched and heaid with Bell. 

Uses of the bell: to listen for Mid-diastolic murmur of MS, S3 & S4 


SI 


S2 


Heard with diaphragm, loudest at apex 
Due to closure of the mitral valve 
Loud SI: Mitral stenosis. 

Soft SI: Mitral regurgitation. 

S2 heard at Lt & Rt 2 nd ICS with the diaphragm 

Its due to closure of Aortic & Pulmonip valves so it has 2 components 

Loud A2: Systemic hypertension. 

Soft A2: Aortic stenosis. Aortic regurgitation. 

Loud P2: Pulmonary hypertension. 

Soft P2: Pulmonic stenosis . 


Added sounds — 

S3 

. Low-pitched, heard best with bell at apex, it follows S2. 

. Caused by rapid ventricular filling 
. Normal in children, pregnant and adults < 35 years. 

. After age 35, S3 indicates LVF or volume overload asinMR or AR.- 

S4 

• Low-pitched, heard best with bell at apex, it piecedes S1. 

• Caused by atrial contraction into a noncompliant ventricle. 

. Found in Heart failure. Aortic stenosis, Hypertension, IHEX-- 

Opening 

Snnn 

By diaphragm High-pitched; follows S2, heard at apex in initial stenosis 
(MS); when absent it indicates sever disease. 

Parirnrdi 

nl ruh in Dericarditis --- 

Metallic click of prostatic valves _ __—----— 
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Heart Murmurs 


Murmurs are not added sound 


DDx of murmur 


SYSTOLIC MURMURS 

Ejection-type : [crescendo-decrescendo murmur]: begins after SI 

• Aortic valve stenosis 

• Hypertrophic obstructive cardiomyopathy 
. Aortic & Pulmonic flow murmur [anemia] 

. Pulmonic valve stenosis 

Pansystolic: begins with SI 

• Mitral regurgitation 

• Tricuspid regurgitation 

• Ventricular septal defect 
Late-systolic: 

. Mitra l or tricuspid valve prolaps e___ 

D1ASTOUC M U RM URS 

• Early diastolic Aortic valve regurgitation 

. Mid diastolic Mitr al stenosis or Tricuspid stenosis 
Pulmonic valve regurgitation __ 


CONTIOUS MURMURS 

'r Patent ductus arteriosus 



Comment on the 5 characteristics of murmurs: 

1. Site of murmur [See above] 

2. Timing [systolic or diastolic] f 

3. jGrade. - Intensity 

4. Radiation (axilla for MR carotid for AS) 

5. Vari ation with respiration. _____ v -:- 

Duringfti spi rati on there is | -ve pressure in chest which -> f in venous return to t re 
right ventricle from inferior vena cava-> Stretching of Rt vent -> more powei u 
contraction Murmurs in Rt side are louder during inspiration. 

During Inspiration there is j -ve pressure in chest which 1 venous return to t te e 
ventricle form the lungs -> | Str etching of Rt vent -> less powerful contr action 
Mnnmirs in U _side are Putt er durin a inspiratio n. 

On Expiration the opposite occurs [Rt side are weaker & Lt s ide are loude r]-' 

Intensity of murmur . 

Grade I: Just audible in a quite room, with patient’s breath held, never immedia y 

Grade II: Quite 

Grade III: Moderately loud 

Grade IV: Loud and accompanied by. thrill on palpation. 

Grade V: very loud with only the rim of the diaphragm is need to heai t e murmu 
Grade VI: heard with stethoscope over the chest 
Dr. Akram Alkrekshi CVS-2009 






























Chest-X-ray 


1- Fro 

2- CXR 

3- Echo 



• The heart size: M ^ ctl ° — 

Comment on the heart size only with PA chest-x-ray. x '\- 

Cardiothoracic ratio: This is the transverse cardiac diameter [the honzontal distance 
between the most rightward and leftward borders of the heart seen on a postero- 
antcrior (PA) chest radiograph] divided by the transverse chest diameter (measure 
from the inside rib margin at the widest point above the costopluenic angles). 



Cardiothoracic ratio should be < 0.5 — 50%. 


Causes of a ratio > 50% include: 

1- Dilatation of cardiac ventricles. 

2- Hypertrophy of cardiac ventricles 

3- Pericardial effusion 


Dilatation of each of cardiac chambers has characteristic appeaiance on. 

. Left atrial dilatation. , , , 

o Mitralization of the left heart border [Straightening of left heart border due to 

prominence of the Lt At appendage], 

o Widening = splaying of the angle of the carina. 

o Double cardiac shadow to the right of the sternum 
. Right atrial enlargement projects from the right heart border 

• Left ventricular dilatation: { 

o | Cardiac silhouette, with rounding of the left heart border, 
o Prominence of the left lower heart boidei. 

. Right ventricular dilatation: , , 

o t Cardiac silhouette with apex displaced upward & Straightening o ie 

heart border 

Echocardiography 

* There'areTtypeTof echo Tran sthorac i c & Tmnsesophageal 
Indications of echocardiography: 

1. V alvular d isease 

2. Yentncular-pBrf onn a n ce~ 

3. Cardiac source of embolism [Transesophageal is better] 

4. End ocarditis [Transesophageal is better] 

GT & MRI 

CT is most useful for imaging the aorta in suspected aortic dissection. 
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ECG 

Q. What is ECG?! 

ECG [ElectroCardioGram] is a drawing showing the electrical activity of the heart. 
(Electro- from electric, Cardio- means heart, & -Gram means a drawing) 

Q. What generates the electrical activity of the heart? 

The depolarization & repolarization of cardiac tissues (muscle & conducting system) 

When the electrical activity of the heart reaches the body surface it's measured by 
electrode of the ECG machine positioned on the skin. 

•6 Frontal ( limb) leads r~► Bipolar leads (I,II, & HI) 

■—► Augmented limb leads (aVL, aVR,& aVF)] 
-6 Horizontal ( precordial) leads (VI-V6) 



Lead Tvne 

Positive Input Negative Input_ 

Standard Limb Leads (Bipolar leads) ___.— 

1 

Left arm 

Right arm 

11 

Left leg 

Right ami 

111 

Left leg 

Left arm 

Augmented Limb Leads (Unipolarlends) 

aVR 
aVL " 

Right arm 

Left arm 

Left arm + left leg 

Right arm + left leg 

aVF 

Left leg 

Left arm +left arm 

Precordial Leads (Unipolar leads) -^- 

V, 

Right sternal margin gt4 11 intercostal space 

Wilson central 
terminal 

V 2 

Left sternal margin at 4 th intercostal space 

Vv 

Midway between V 2 and V 4 

v 4 

Left midclavicular line at 5 lh intercostal space 

V, 

Left anterior axillary line at 5 th intercostal space 

V 6 

Left midaxillary line at 5 1 * 1 intercostal space 


N.} 

j i >w t: | 




< ,¥/ W"~> 

'rhh—( 

,(} j 13 
JjI ? 



.. tl& 

■ 0 m \ 

mm & f.\ 

WSv*4 Vs i 

Posterior 



3 \fe Lefl , 

Lateral 


Vi V 2 

Ante no." 
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Q. How ECG is drawn ? 

The shape of liie ECG depends on: 

1. Speed and calibration of the ECG machine. 

By convention the calibration is: 10 mm.= 1 mV- & Paper speed: 25 mm per second 
This will result in: • Each small (1 mm) square = 0.04 s 
• Each large (5 mm) square = 0.2 s 

2. The Relationship between Lead vectors and Cardiac vectors which depends on: 

a. The direction of the depolarisation: 

i. Depolarisation towards electrode -> positive deflection 

ii. Depolarisation away from electrode negative deflection 

b. The angle between the lead and cardiac vectors: 
i. Perpendicular angle will result in isoelectric small wave 

ii Vectors with 0 or 180 will result in a large amplitude 

3. By convention the X-axis in the ECG is the time and the Y-axis is the amplitude 
which depends on the magnitude of the wave: 

• More powerful contraction higher amplitude 

• Longer time in transmission -> longer interval 
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The ECG is composed of 3 waves and 2 segments: 
r P wave: represents atnai depolarization 

> PR segment: represents the delay at the AV node 

> QRS wave: represents ventricular depolarization 

> ST segment: represents time at which the ventricles remain depolarized 

> T wave: represents ventricular repolarization 

[Note: atrial repolarization occurs at the same time of ventricular depolarization which 
is of greater electrical power and masks the atrial repolarization] 

[Note: PR segment extends from the end of P wave until the beginning of the QRS 
complex while PR interval extends from the beginning of the P wave until the 
beginning of the QRS complex] 




v£r #*zls 

el#** 1 * 


QRS drawing: 

• If the first deflection is downward it is called Q wave. 

• If the first deflection is upward it is called R wave either it was preceded by Q 
wave or not. 

• The any downward deflection after the R wave is called S wave. 

• An upward deflection after the S wave is called R . 


Electrical 

Activity 

Graphic 

Depletion 

Associated 

Pattern 

Atrial 

Depolarization 


P VVave 

Delay at AV Node 


PR Segment 

Ventricular 

Depolarization 

■ 4 - 

ems 

Compter 

Ventricular 

Repolarizatlon 


T Wave 

No electrical 
activity 


teo&tectric 

Line 
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ECG Interpretation 


Steps of ECG interpretation 

1. Name & Date 

2. Speed & Calibration 

3. Rhythm "Sinus or not" 

4. Rate wr-imA 

5. Axis ^jc 

6. Waves and Intervals: 


P wave 
PR interval 
QRS 

ST segment 
T wave 




Speed and Calibration: 

• Time is on the horizontal axis while Voltage is on vertical axis 

• Usual speed is 25mm/s: 

o ECG paper has small & large squares 
o Small square = 1mm 

o Each large square contains 5 small squares = 5 mm 
o 1 large square = 0.2 sec 
o 1 small square = 0.04 sec 

o 1 minute has 300 large squares or 1500 small squaies 

• Calibration is usually lmv= 10 mm 
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Ip 
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p 
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r>ff 

: f:?f 

ite 
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:rrf 

fp 



fjrr 
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i'-i-if. 


1 mm 


-0.20 sec- 


...<. :< ••• 


5 mm 


U 

0.04 sec 


...T 


t...3.0 seconds- 

p, ,, Aji'iv* 

Th/aimh; to tell if the rhythm is sinus or not. [Smus rhythm means that the electrical 
activity of the heart starts in the SA node] 

Characteristics of sinus rhythm 

1. Each P-wave is followed by QRS 
^2. p waves in leads I & II is upward 
^ P-R interval is regular 
4^ R- R interval is regular 

Rate 

When regular -> 300/R-R interval k on 

When irregular -» count the pulses in 15 large squares and multiplies by 20 
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Axis 

• Normal axis is between -3u to +i 10 

• Right axis deviation is axis >+110 

• Left axis deviation is axis < - 30 



Lead I 

+ve 

-ve 

+ve 

Lead III 

+ve 

+ve 

-ve 


Normal 

Right axis 

Check Lead 

II 


+ve 

-ve 

Normal 

Left axis 



Causes of right axis deviation(+l lOto +150) 

Causes of left axis deviation(-30 to -90) 


Noimal in young children and tall adults 

Obesity 


Left posterior hemiblock 

Left anterior hemiblock 


RVH& RBBB 

LBBB 


Anterolateral Ml 

Inferior Ml 

./ 

Pulmonary embolism 

Emphysema 

-—' 

| 

--- 

Hyperkalemia 


—-—- — ■———- 

Note: not all left ventricular hypertrophy cause left axis deviation 


m 

Waves and Intervals 
P-wave 

Look for the P wave in leads 11 & VI 
Normal P wave characteristics: 

1 Width < 0.12 sec 

2 Amplitude < 2.5 mm 

3 -veonlyinaVR 


£J 


■ 


Xtv X.4TA 

Misi 


ftA 

Nrc ... 


. \ 
: / 

• • / 

. y 

./ 




gsgji 

UO.< >».•>: jj 

• •’ ‘ *■>'** 

M 

K«X LA 

_y-\£ 

; I.A 

: »</*. / 

J Vr \ >— <_ 

v> 

r<A 

■VV... | -v\. ^ 

111 

l.A 

* A 


Abnormalities : 

1 . Width > 0.12 sec & notched is called P-Mitral and indicates Left Atrial dilation as 
in MS or f Left Atrial filling pressure as in LVF or MR. 

2. Amplitude > 2.5 mm = it’s called P-Pulmonal which indicates Right Atrial 
dilatation as in TS or t Right Atrial filling pressure as in RVF or TR or PE. 

3. -ve P wave at lead 1,11, 111 & +ve in aVR Junctional Rhythm 

4. P wave not looking like other P waves -> Atrial ectopic 

5. Multiple P wave with Saw-Toothed -> Atrial flutter 

6. Absent P wave or replaced by F waves-> Atrial Fibrillation 


Dr. Akram Alkrekshi 


CVS-2009 


28 































P-R interval 

it’s the interval from the beginning of? wave to the 


1-* /•* r+ rr ^ f* t1ir> OP Q 

UO^liUUn^ w X vu 


P-R interval 


<0.12 sec 0.12-0.2 sec 

Short = Pre-excitation Normal 

1- Wolf-Parkinson-White syndrome (WPW) 

2- Lown-Ganong-Levine syndrome (LGL) 

3- AV nodal reentrant tachycardia (AVNRT) 


1 

>0.2 sec 
Long 

T 

1 st degree Heart block 
2 nd degree Heart block 
3 rd degree Heart block 


QRS wave 

Normal QRS: 

1. Width is < 3 small squares (0.12sec) 

2. Normal Q wave: <1 small square & < 1/3 of R wave height. 

3. Amplitude: 

• R-wave in V1 & V2 < 5mm 


• R-wave at V5 & V6< 25 mm 

• S-vvave in VI or V2+ R-wave of V5 or V6 < o5 mm 


Abnormal QRS: 

> Wide QRS: >3 small => 0.12 sec 

Wide QRS 




Complete RBBB Complete LBBB Ventricular extrasystole Pacema 


:er 


RSR' in V1 RSR’ in V5 or V6 No Preceding P-wave 


Preceded by spike 


nifference between Atrial & Ventricular arrhythmias 


Atrial 

Ventricular 

QRS 

QRS look like the one 

before it 

QRS doesn't look like the one 
before it 

P wave 

No P wave 

Narrow QRS 

Wide QRS 

Normal T wave 

T wave inversion 

Not present 

Capture beat and fusion beats 

Response to 
carotid message 

Yes 

No 
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> Abnormal Q-wave = > 1 small square & > 1/3 of the R-wave. It occurs in MI. 


> Ventricular Hypertrophy: 

1. Right ventricular overload: 

1. R:S > 1 

2. R-wave in V1 or V2 > 5mm 

2. Left ventricular overload: 

1. R-wave at V5 or V6 > 25 mm 

2. S-wave in VI or V2 + R-wave of V5 or V6 > 35 mm 



-±~» 

Causes of RVH 

Causes of LVH 

c 

o 

r* 

PS 

AS 

£ 

a 

PHT 

HT 

wJU 

£ 

HCM 

HCM 

C 

r-J 

Causes of RV dilatation 

Causes of LV dilation 

H-1 

TR 

AR 

C 

CJ 

PR 

MR 

> 

Dilated CM 

Dilated CM 


ST segment 


1. Isoelectric 

Normal ST segment: 2. Up to 1mm up or down in the limb leads- 

3. Up to 2 mm up or down in Precordial leads 

f ~ ^ 

If UP > 1mm in limb leads OR>2mm in IfDOVVN > 1mm in limb leads OR >2mm in 
precordial leads precordial leads + The depression is Hoiizontal 

or down sloping [not up sloping = normal] 


ST elevation: 

1. Acute ST-elevation MI (STEMI). 

2. Prinzmetal’s angina (coronary spasm) 

3. Pericarditis. 

4. LV aneurysm. 

5. LBBB 


ST depression: 

1. Non-ST elevation MI (NSTEMI). 

2. Ischemia (Stable & Unstable angina) 

3. Digitalis effect 

4. Strain (vent, hypertrophy -> ischemia) 


Strain pattern: ventricle hypertrophy Relative ischemia and characterized by: 

1- T-wave inversion 

2- Asymmetric T-wave 

_ 3- ST depression _____ 


1 

< 
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T v^ave 


Normal T wave: 

1. Up to 1mm up or down in the limb leads 
/ 2. Up to 2 mm up or down in Precordial leads 

3. Normal T wave is upward but may be normally inverted in lead III, VI, & V2. 

T wave abnormalities: 

> Tall= Peaked T wave 

o Hyperkalemia 
o Acute STEMI 

> Inverted T or Low T wave: 

o Ischemia [Angina or MI] 
o Ventricular Strain pattern 
o Myocarditis 
o Digitalis effect 
o Subarachnoid Hemorrhage, 
o Electrolyte abnormality: 

1. Hypokalemia. 

2. Hypocalcemia. 

3. Hypomagniseiuia 

U wave: a wave after T-wave occurs in Hypokalemia 


Q-T interval 

The QT interval includes both ventricular depolarization and repolarization. 

• QT l as the heart rate |. 

• Q-T is measure from the beginning of QRS till the end of T wave . 

• Q-T is corrected according to the rate: QT C = QT/VR-R interval 

• Normal QTc is < 0.44 sec 


Prolonged Q-T Torsade de point 

J T 

Drugs: Electrolyte: 

1. Antiarrhythmics[la, Ic, III] 1. Hypokalemia. 

2. TCA 2. Hypocalcemia 


1 


Erythromycin 


Hypomagnisemia 


Congenital syndrome: 

• Romano-Ward (AD) 

• Jervell and Lange-Nielson 
(AR + deafness) 


For ECG change in MI see Ml sheet 

For ECG changes in Myocarditis see Myocarditis sheet 

For ECG changes in Pericarditis see Pericarditis sheet 
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ECG Abnormalities criteria 


Abnormality 

Criteria 

Asinus rhythm 

P-wave is not followed by QRS 

Abnormal rate 

HR < 60 its bradycardia or HR > 100 in tachycardia 

Right axis deviation 

Negative QRS in lead I 

Left axis deviation 

Negative QRS in lead 11 AND lead III 

Rt atrial enlargement 

P wave in II >2.5 mm in amplitude 

Lt atrial enlargement 

P wave duration in lead II > 0.12 sec 

AV block 

PR interval > 0.20 sec 

Pre-excitation 

PR interval < 0.12 sec 

LVH 

R wave in V5 or V6 > 35 mm OR 

S wave in VI or V2 + the R wave in V5 or V6 >35mm 

RVH 

R wave in VI >5mm 

ST segment elevation 

1 

ST segment >1 mV in limb leads OR 

ST segment >2 mV in precordial leads 

1 -- 

| Pathologic Q wave 

i 

j 

Duration > 0.04 sec AND 

Amplitude 1/3 the height of the R wave__ 

! ... 

i Peaked T wave 

l 

T wave amplitude >6 mm in limb leads OR 

T wave amplitude> 10 mm in precordial leads 

' LBBB 

QRS duration >0.12 sec AND RSR' pattern in leads I,V5,V 6 

RBBB 

QRS duration > 0.12 sec AND RSR' pattern in VI, V2 _ 


i 


Heart wall MI 

ECG changes 

Coronary artery 

Anteroseptal 

V2-V4 

Left anterior descending 

Lateral 

I, aVL +/- V5-6 

Left circumflex 

Anterolateral 

V2-6,1, aVL 

Left main stem 

Inferior 

11, III, aVF 

Right coronary 


Dr. Akram Alkrekshi 


CVS-2009 


32 





































































,,i QRS 

Wo£> Co/*pl<?X 







-\fo u 

— wpw 

- VeflMa dtf^tdtov 



^f L . y/ 



vgAffia^ //krtlrt/GP 






ARRHYTHMIAS 


Definition ofAnjiythm ia: disorders of Heart rat e Rhythm & conduction. 

Normal Heart rate is between 60-100 b/min, Tachycardia: is HR of >100 b/min, while 
Bradycardia: is HR < 60 b/min. 


T he rhythm is classified to eithe r Sinus (i.e. originating fiom the SA node) oi Asinus 
which mean any rhythm other than the SA node. 



Arrhythmia 







f 

Sinus Bradycardia 


- I 

Asinus Bradycardia 
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Bradvarrhythmias 

Definition : H R < 60 b/min wit h firing nr- Asinus rhythm 

S ymptoms o f ALL Brady arrhythmias : 

• Asymptomat ic 

• Dizziness & Syncope 

• Confusion 

• CHF 


Sinus Bradycardia 


Definition: HR < 60 b/min due to J. firing of the SA node 

('auses: Idiopathic degeneration (sick sinus syndrome) & drugs are most common. 


V.-L/U.1U.1. iUlUpt 

Cardiac 

iLlllW ClllWl 1 VDiV^rV omu 

Metabolic 

° jynuiuinv.y 

Systemic 

Idiopathic 

1- MI 

2- Sick sinus 
syndrome 

3- Acute HT 

1- Hvpofhvrnidism 

2- Cholestatic jaundice 

3- Hypothermia 

4- Dnms ((I-blocker. 
diuoxin. CCB) 

1- f ICP due to any 
cause (Cushing Triad) 

2- Relative Bradycardia 

• Typhoid fever 

• Brucellosis 

1- Sleep. 

2- Athletics 


’V 


Dx: ECG which shows reduced HR to < 60 b/min with narrow QRS 



Sick sinus syndrome 

Combination of symptoms (dizziness, syncope, fatigue, confusion, & CHF) + SA node 
dysfunction due to degeneration or ischemia, its more common in elderly. The SA 
node dysfunction may be : 

• Sinus bradycardia or Sinoatrial block (sinus arrest) or 

• Alternating bradycardia with tachycardia (Atrial flutter or AF) 


Rx: 




Asymptomatic no treatmen t. 

If Symptomatic atropine. If still 


symptomatic S Permanent Pacemaker. 
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i ■> - tm i ri si ^nd o. ord A ^ rs T-Tr>oi-+ t->1 nr'VI 

AY JP10CK l i_, X, , oc uv<uu 

When the AV node is blocked the escape rhythm may arise from: 

I, Proximal His bundle with 40-60 beats/min with narrow QRS, which is 

electrophysiologically & hemodynamically stable 

2 Distal His-Purkinie system with 25-40 beats/min with wide QRS. And its 

electrophysiologically unstable (i.c. can progress to complete heart block) & 

hemodynamically unstable (i.e. can cause symptoms of dizziness and synccy 

/ / 

Causes of AV block 

1. Congenital 

2. Increased vagal tone 

3. Drugs (p-blockers, calcium channel blockers, digitalis) 

4. Ml Inferior MI | vagal tone which is usually transient 

Anterior MI due to ischemia 

5. Degenerative disease = idiopathic fibrosis in the AV junction. 

First-Hppree AV block (prolonged AV conduction) 

ECG: Prolonged , constant PR interval >0.20. s & ev ery atrial beat is condgcled to tj e_ 
ventricle. QRS is narrow . 

IPs only a delayjn AV itode (i.e. np_es£apejhythm) -> PlraLd y symptom atic 




Cause: as above + Rheumatic feve_r 
Somnd-degree A ACblockiintermittent AV block) 


ECG: There is a progressive prolongat i on in the P-R interval until a genet ated I wa yg 
iiTnot conducted. N arrow QRSTT here are u sually 3-5 beatsm_acycle. 

- Lead V t "Cl^sic.W|ncHe^ 


I 




: :V*4 ; ::: J||p ; 


It’s a diseas^RySS^d Sap^ggaSfVon Tro^ma. His bun^ 
Which is electrophysiologically & hemodynamically stable -» So Rx in only if the pt 
is symptomatic which is rare. [Rx: Atropine. If symp. stills Permanent Pacemakei] 
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(b) iviotntz type n diock 

ECG: There is no nrolonpation of the P-R interval before the dropped beat. 



It’s a disease of AV node & His bundle with escape rhythm arising from Distal His- 


Purkinje system which is electroohvsiologicallv unstable (i.e. can progress to 
complete heart block s & hemodynamically unstabl e (i.e. c an cause sympt oms of. 
dizziness and syncopal attack') so patient should be treated even if he is 
asymptomatic because of the fear from complete heart block. 


Third degre e/ complete heart block 

No impulses are conducted from the atria to ventricles . . p , 

ECG: show atrioventricular dissociation with wi de QRS ^ ) v 

C7F; S cverftsvmptnmaric bradycardia characterized by a heart rate of 25t o 40 bpm 

du e to escape rhythm arising from Distal H is-Purkinje system 

• JVP may show canon a waves 

• Atlani-Stnrk syndrome it is syncope due to . intermittent c omplete hea rt block 
or transient asystole. Skin pallor may be followed by flushing. And if the anoxia 
lasts more than a few seconds a convulsion may occur. 



Management o[A V Block 

AV block complicating acute myocardial infarction 

• First Degree & Mobitz I no treatment is indicated unless symptomatic -> atropine 

• Mobitz II & Complete heart block if in Acute Inferior MI -> reliable escape 
rhythm + transient AV block due to | vagal tone-> no treatment is required unless 
the patient is Symptomatic with atropine if fails^ temporary pacemaker. 

• Mobitz II & Complete heart block if in Acute Anterior MI -> unreliable escape 
rhythm [may cause asystole] + the AV block is due to ischemia of the right and left 
bundles^ pacemaker should be inserted as soon as possible. 

Chronic AV block 

• First Degree & Mobitz I no treatment is indicated unless symptomatic -> atropine 

• Mobitz II & Complete heart block -> unreliable escape rhythm [may cause 
asystole]*^ permanent pacemaker is indicated except If the cause is congenital. 
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Bundle Branch Block 



RBBB [Right Bundle Branch Block] 

LBBB [Left Bundle Branch Block] 

ECG 

criteria 

• QRS duration > 120 msec 

• Broad, notched R waves (RSR' 
patterns) in right precordial leads 
(V i and V 2 ) 

• QRS duration >120 msec 

• Broad, notched R waves (RSR') 
also called M-shaped wave in 
lateral precordial leads (V 5 and Vr,) 

± leads I and aVL 

Causes 

1. Normal variant 

1. Hypertension or AS 

2. ASD 

3. Pulmonary hypertension or PS 

4. Pulmonarv embolism 

5. Ischemic heart diseases 

6 . Cardiomyopathies 

7. Idiopathic fibrosis 

2 Ischemic heart diseases 

3. Cardiomyopathies 

4. Idiopathic fibrosis 

Rx 

_JL_---- —-—h 

• Treat the underlying cause if 
present 

• In itself it does not require 
treatment 

I 

• LBBB is always an indication of | 

* / : 

heart disease. ! 

i 

• Acute onset of LBBB is an 
indication for Thronibolytics. 

• If the pt is symptomatic or ORSJs ■ 
markedly prolonged -> Pacemaker. | 

• In pt with HF & LBBB Cardiac j 
Resynchronisation is used. 


In the presence of LBBB do not interoperate for Myocardial infarction or Left 








































































Tachyarrhythmias 


Definition: heart rate of >100 b/min with Sinus or Asinus rhythm. 
All tachyarrhythmias have the same causes: 


Cardiac 

Metabolic 

Pulmonary 

1- IHD 

2 - Hypertensive heart disease 

3- Valve disease (esp MS) 

4- Pericarditis 

5- Cardiomyopathy 

6- Heart failure 

1- Alcohol 

2- Thyrotoxicosis 

1- PE 

2- COPD 

3- f Sympathetic activity 
'(Anxiety, Anemia) 

4- Drugs ((3-agonists) 

5- Hypo- or hyperkalemia 

Idiopathic 


Pathophysiology 

There are three main mechanisms: 

• Rc -<mtry- Mo st common mechanism its due to dif ference in cond uctio n 
speeds and refractory periods 

• Increased automatic ity re sults from repeated spontaneous depolarisation of a n 
ectopic focu s, (usually due to metabolic cause) 

• Triggered activity: results form of secondary depolarisation arising from an 
incompletely repolarised cell membrane, e.g. ventricular arrhythmias in pts with 
ischemic heart disease. 


Reentry 




• Asymptomatic 

• Palpitation 

• Sympto ms of heart failure (b reathlessness ) 

• D izziness & Syncop e 

• Polyuria [stretching of the atria during attack -> release of ANP~^ polyuria] 
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Prinrip lp ? of management of tachyarrhythmias 



perform DC shock 


• I n supraventricular arrhythmias maneuvers that stimulate Vagus nerve may be 
used and these, maneuvers include: 

1. Carotid artery massage 

2 . Valsalva maneuver : forcibly exhaling against a closed glottis (a closed airway) 

3. Immersion of pt face in i ce,. 

Sinus Tachycardia 

Definition :T\JCol> 100 b/min due to increased firing of the SA node 

ECG: the only change is HR 100- 140 b/min 

Rx : Treat thej inde rlying c au££_& if symptomatic [3-blocke rs 

Atrial ectopics 

Atrial premature beats are usually preceded by a P wave of different shape. The 
following QRS complex is normal. Frequently the ECG demonstrates P waves that are 
inverted in the inferior leads (leads II, 111, a VF) and upright in lead a VR, reflecting 
the origin of this arrhythmia from the inferior aspect of the atria. 

Rx: No need 


I 


Atrial Flutter 

Definition: Atrial rate of 240 - <350 /min 
Causes & Symptoms -> see above 



due toilarge reentry circuit. 


Saw tooted P wave atrial 
rate of 300/ min with 3:1 
block the QRS complex is 
narrow _ 



Rx As Atrial Fibrillation + Catheter ablation is the treatment of choice. 


Dr. Akram Alkrekshi 


CVS-2009 


39 









































s- -57 ‘yn 




Atrial Fibrillation VERY IMPORTA T 

AF is the most common sustained arrhythm ia. 

Definition : S pontaneous rapid atrial depolarization > 350/min due to multiple, 
reentry circuits around the atri a. 

AF~> ineffective atrial contraction -> abnormal hemodynamic -> thrombus formation 
if the AF duration is > 2 day s. 


Causes -> see above & Concentrate on Thyrotoxicosis & Mitral stenosis 




Symptoms: See above but here thromboembolic symptoms also occur: 

• Thromboembolic symptoms (CVA, Renal infarction. Mesenteric infarction. Limb 
ischemia, MI). 


Signs: • Irreg ularly irreuular pulse 

• Absent a wa ve on the JVP (differentiates it horn multiple vent ectopics) 

• Pt may develop C/P of heart failu re 

-- af>$ T 0% 

C lassification of AF 

. Pnr nvytnv.il AF Recurrent episodes> 2 & episodes terminate spontaneously. [3-blockers 
are the drug of choice in these cases. 

. Persistent A F If AF is not self-terminating but can be terminated by cardioversion. 

• Permanent AF there is continuous atrial fibrillation which cannot be cardioverted. 

only rate control & prevention of thromboembolism are the treatment. 

ECG: Asinus rhythm which is irregularly irregylar, P wave is replaced by F wave, & QRS 
complex is narrow 




Tre atmen t 

• In acute AF precipitating factor should be looked fo r. <fV\/ dixlf 

• If the patient becomes unstable electrical cardioversion is t he Rx of cho ice l/L 

• Maneuvers that T the vagal tone [Carotid artery message, Valsalva] 

1- Rate control: | Ventricular rate h v I c onduction thro u gh AV node usin g (Ideal rate 


60-80 b\m): 

a. Bela, blockers should he used first followed by CCB cfc digoxin if rate u nconlroUec ■ 

b. Caln uw. channel hloekers / verapamil ordjIHazem).~" 

c. Digoxin if the pt has HF in addition to AF use digoxin first 
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Conversion to sinus Fhythra: may be either electrical cardioversion or by drug. 

“ ir a t -1 . nii,„„ ojo7.o rir- miro/'t Pm-rptiA rnrdinversion under anesthesia with 

d. 11 r\ 1 Ui man ^ ° ± d^- \ *^i v - w ”-v - " ■ ■ --- 

IV hep arin 

b. Tf /U7 ig r>f > 9 dayg hut no atrial thrombus can be det ected by esophageal 
^ r frr^arHmgrap h y t h en again. DC ca rdioversion with IV heparin, 
c T f AF ic of > 2 day * then Anrirnagnlation with Warfarin to an INR of 2 i3Jhr 
$ r 0 r. g pr..rivp weeks Should he done, before DC cardiovers ion, bgcause_of the 
risk of embolisation o f atrial thrombus and fo llowing cardioversion 
anticoagulants must be continued for at least 4 weeks until mechan L ca L functio n 
returns to normal. 

d In patient w iflLfailedjpC cardiovereiont hen another electncal card^ovei-sion or 

on wuh ATniodarone or Sotalol can beuse do 
e Drugs for prevention of recurrence of AF are Amioda r one (class HQ is diu g_of 
c hoice for patients with structural heart d isease. & fleca i n i de (class Ic) is drug o f 
choice in patient without cardiacTdiseas fr [ Ablation therapy m ay_beusedl Jtjfjo 
Prevention of Thromboembolism in pt with permanent AF: ^ 

. Roth Aspirin. & Warfarin reduce the risk of strokej pt with AF have 5 times higher 
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Junctional tachycardia or Paroxysmal supraventricular tachycardia 

% i. u ..^inn.tor Kp-it hprnuce AVN is bvpassed fVent rate 150-250] 

• me prooiem IS "7!:at,n amai Ui-al ✓ — -. 

1 -AV Nodal Re-entry Tachycardia (AVNRT) . 

Definition: It is a reentry circuit fomiing just next to or within the AV node itself 


Management 

• If the patient is unstable-* DC shock 

» Maneuvers that | the vagal tone [Carotid artery message, Valsalva] 

• If patient is stable IV Adenosine is the drag of choice to restore rhythm 

• If frequent -* prophylactic prevention with /?- blockers , CCB, or Digoxin 

• Catheter ablation results in complete cure 


2- Atrioventricular Re-entrant Tachycard ja (AVRT) 

A. WPW [Woiff-Parkin <mn-White svndromel 

]t i s a reentry circuit with one portion of the ciicuit is usually th e AV node^jin t le 
other, an abnormal accessory pathway from the atria to the ventricl e. 

When the a ccessory pathway - ^ if symptomatic it is called WPW. 

'types: . . 

> 0,-thodromic tachycardia : Tlie re-enhy circuit pa sses^nt£g ra d £ L > L t L rrQugl l^ 

AV node & rfUro »radelv through the accesso ry pathway -* nairoyv^QRS_ tachycardi a 

> Antidromic ta chycardia : T he re-ejilniimxau^ 

Tccessory pathway & rctrogradcly thro ugh the AV node -* wid e-QRS mchycaul ia. 

EC(r Premature activation of ventricular tissue via the pathway produces a short PR 
interval and a 'slurring' of the QRS complex, called a delta wave, the QRS complex 
may be narrow or wide. 


Managenizut 

• If the patient is unstable-* DC sh ock _, c 

. Maneuvers to T thT^Tfial ton e [Carotid artery message, Valsalva] treat A ot cases 

• I f patient is stable IV Adeno sine is the drag of choice - 

• If frequent and symptomatic-* Prop hylactic prev e ntion with flecainide p 

Ibiopafenonelora mi odaron fi. , . — a , ,, 

. Note : Calciumchannel blocking , or Digoxin are Rontraindipatgfflbecaia & W 
block the A V node and allow the transmission th ro ugh Jh^abnonnal pathway 

• Pathcter ablation is the trea t me nt of chqjce 


B. Lown-Ganong-Levine syndrom e 

An accessory tracts connect the atria 

directly to the proximal bundle of Hiss. 

ECG shows a short PR interval (<0.12s) without (no delta waves). 
Treatment is the same as for WPW syndrome. 
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Ventri cul ar Arrhythmias 


Ventricular rhythm is characterized by wide QRS complex (>0.12 msec) 


Ventricular Ectopic heat s (VEBs) — Ventricular. Extra-systo l e 

I are beats which not preceded bv a P wave and ha ve a 


broad QRS . 

Frequent are, nor significant in pt without heart disease but Frequent > EBs aie 

poor prognosti c fea tures in pt with Acute MI or heart failure . 


Definitions 

• Bigeminy: in which every sinus beat is followed by a VEB. 

. Trigeminy: in which two sinus beats are followed by a VEB. 

. Couplets: Pair of WEB. 

. VT (ventricular tachycardia): Three or more consecutive VEBs with rate > 100 
beats/m in 

. VT' (ventricular fibrillations): bizarre shaped QRS 


Ventricular tack ycardia 

Causes: as above but mainly cardiac causes. 

Physical examination mnv show canon a w aves 

EC CL Three or more consecutive wide QRS comp lexes with rate > L OQ - beats/min , 
there is no P waves an H T wavp^re^nv erte d. Presence of capture beat and fus i on 
beats are diagnostic of VT. K R itWC/W* 

rapture heat : it is when a P-wave that occurs in time at which it becomes conducted 
-> normal QRS morphology without interrupting the tachycardia. 

Fusion bea n occurs when activation of the ventricle is partly via the normal His- 
Purkinje system and partly from the .tachycardia focus... 

t 
t 

I 

| 

| 

1 

j 



Mana gement: 

• If the pt is unstable -> DC shock 

• if the patient is stable then drug of choice is A miodarone , followed by 
procainamid e. & lidocaine. 

• VT in patients with structural heart [ Post M I, or HF] dise ase is jreated with t he 
i mplantation of an ICD to preven t VT recuiTence 
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Torsades de Pointes: 


II u special form cfVT which occurs in the presence ofT-ong QT interval. The 

ventricular rate is (250-350 b/min) Its treated by intravenous magnesium. 


Ventricular Fibrillation 

Ventricular fibrillation is characterized by a lack of ordered contraction of the 
ventricles; therefore, there is no cardiac output. Thus, ventricular fibrillation is 
synonymous with death unless conversion to an effective rhythm can be 
accomplished. The ventricular rate is (350-450 b/min) 

ECG : Bizane shaped el ectrica l activity, with no P wave, and h eart rate 300-600 



Cardiac arrest = collapsed and pulseless pt = stait ABC j 

Causes: + 

1. Asystole: no QRS complexes [most common cause in children] 

2. Pulseless electrical activity (PEA): QRS complexes but no palpable pulse 

3. Ventricular fibrillation or tachycardia [most common cause in adults] 

Management: 

> Basic life support = CPR: is aimed to maintain organ perfusion until definitive 
treatment is done. The CPR includes thedungs ventilation & chest compiession. 
Mouth-to-mouth respiration is used if no equipment is available (oropharyngeal 
airways, masked Ambu bag). 

• In CPR the lungs are inflated 2 times in succession eveiy 30 chest compressions. 

n 

> ALS ( Advanced life support): is aimed to achieve adequate ventilation, control 
arrhythmias, stabilize BP & cardiac output. The activities canied out to achieve 
these goals include: 

1. Defibrillation/cardioversion and/or pacing. 

2 . Intubation with an endotracheal tube, 

3. Insertion of an intravenous line. 

o Immediate defibrillation should precede intubation & insertion of an 

intravenous line; CPR should be started while the defibrillator is charging. As 
soon as a diagnosis of VF or VT is established, a shock of at least ^00 J should 
be delivered. Additional shocks, up to a maximum of 360 J, are tried if the 
initial shock are not successfully. 
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Terminate reentrant 
adenosine jCa _ involving AV node 
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Narrow-QRS complex Tachyarrhythmias 
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CORONARY HEART DISEASE [CHD] = ISCHEMIC TIEART DISEAS [IHD] 


Ischemia: lack of oxygen due to inadequate perfusion of a lissueA nnuaiar.cc 

between oxygen supply and demand. . 

Ischemic heart disease (IHD): ; is a condition in-.which 'there is ran imbalance 
between oxygen supply and demand to a portion of the myocardium. 

Atherosclerosis: Atherosclerosis is a progressive inflammatory disorder of the 
arterial wall that is characterised by focal lipid-rich deposits of atheroma that 
remain clinically silent until: 

1 Atheroma becomes large enough to impair arterial perfusion (i.e. ischemia). 

2. Ulceration (discontinuation of the intimal layer over atheroma) leading 

a. Thrombus formation A partial or complete obstruction 

b. Embolisation of the overlying thrombus or atheroma material 


o 

D. 


Weakening of the vessel may lead to aneurysm formation 


Atheroma = atheromatous plaque: a well-demarcated yellow area or swelling on 
the intimal surface of an arteiy; and it results from subintimal collect.ons of fat, 
smooth muscle cells, fibroblast and intercellulai matrix. 

Atherosclerosis tend to occur at branching points of arteries as at branching point 
of the Left coronary arteiy. Carotid bifurcation. Circle of Willis, Pioxima lcim 
arteiy, superior mesenteric arteiy, and arteries of the lowei limbs. 

Major risk factors for ath erosclerosis a re: „ , 

"T ] Age: Age is the most powerful independent risk factor for atherosc erosis 

2 Male gender and post-menopausal women [because eshogen is piotectivej 

3 . Family Hx of premature CHD [First-degree relative A < 55yo or * < 65yoJ 

4. tLDL and J.HDL 

5. Cigarette smoking 

6. Hypertension 

7. Diabetes mellitus 

8. Obesity and physical inact ivity 

• Alcohol if taken in moderate amount 2-4 units [One unit of alcohol is 10ml by 
8 g by weight, of pure alcohol] will I the risk but excessive intake will 

increase the risk. 

Other risk factors: Tyne Aprrsnna liiy, raised blood levels of CRP, &^actoisthat 
| .h. rick of thromboembolism le g. Tlevel o f fihntiogen. t level of hoinocy i stein el 
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Coronary heart disease is the roost common heart disease and the single roost 

* . i . .. X n /> <•! a /-» 

nnjjui lam tau^c ui **. 

Pts with ischemic heart disease fall into two large groups: 

1. Pts with chronic coronary artery disease (CAD) = stable angina 

2. Pts with Acute Coronary Syndromes (ACSs) which is composed of: 

a Acute myocardial infarction (MI) with ST-segment elevation on ECG 
b. Unstable angina & non-ST-segment elevation MI (UA/NSTEMI). 


Angina pectoris 

I ts clinical syndrome is due to transient myocardial ische mia (not necrosis) & this 
clinical syndrome consists of: 

1. An uncomfortable sensation is described as "Pressure, squeezing, compression, 
tightness, heaviness, burning” it's substemal in location, & may radiate to neck, 


jaw, shoulders, anus, or epigastrium. 

2. The angina is triggere d bv ( U exertion f2) after meals W pm^tinna! stress (4! 

pypn^nr^ tr> 

3. Angina is relieved by rest or nitroglycerin (within < 10 minutes). 

4. It may be associated with dyspnea, diaphoresis, nausea, or vomiting. 


Stable angina: Its angina that occurs in a well-defined, reproducible pattern-usually 
on exertion. 


Unstable angin a refers to angina with one of the fol lo wing feature s: 

( 1 ) c rescendo angina , d efined as previously diagno se d angina t ha t has become mor e 
frequent , longer in duratio n, or more severe in natuie 

(2) new onset angina (within 2 months) b rought o nji y minimal exert i o n 

( 3 ) rest angina o f >20 minutes in duration / 

(4t _post-MI angina ( occurring >24 hours aft er_Ml) 


_> eg . -, 

Condition 

Duration 

C/P 

Associated Features 

Stable Angina 

> 2 & <10 
min 

Angina pectoris 

f by exertion, cold, stress, relived 
by nitroglycerine or rest. 

Unstable angina 

10-20 min 

Similar to angina but 
often more severe 

Similar to angina, but occurs with 
low levels of exertion 

Acute Ml 

> 30 min 

Similar to angina but 
often more severe 

Unrelieved by nitroglycerin or 
rest —. 


Spectrum of Coronary artery diseases: 

• Stable angina • Unstable angina/NSTEMl • STEMI 

• Heart failure either due to Ischemic cardiomyopathy or Post MI 

• Arrhythmias due to ischemia 
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STEMI = Transmural Ml = Q-wave 
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St able angina 

Clinical pictur e', (see above for anginal pain description) 

Special forms of angina : 

npfuhitiis angin a: Is that occurring on lying dow n. It usually occurs with 
association with impaired left ventricular function. 

|SJnrh.rnal angina : I s that occurring at night and may wake u p the p/from sleep. It 
mav be provoked by vivid dreams 

Angina equivalent: symptoms ofLVF (dyspnea) indicating presence of ischemia 

Exa mination 

• |Often normal) 

. Look for sign s of anemia & hyperthyroidism 
. During episode of angina: 
o Transient S3 or S4 

o Transient murmur of mitral regurgitation (papillary muscle ischemia) 
o Transient basilar rales 


Investigation s 

Resting ECG : . 

. In absence of pain its normal in 50% of pts. May show evidence ol previous Ml 
. During the anginal attack may show ischemic changes [S f-segment depiession] 
Stress testing : 

1. Exercise_E£Q: . . . 4 , cnn RP 

■ By using a standard treadmill or bicycle while monitoring the patient s bLU, tn . 

■ Resuscitappn facilities should be immediate to hand. 

■ fonclicalions fell ^sercjse EC&J 

1. To confirm the diagnosis of angin a 

2. To evaluate st able anpina 

3. To assess prognosis following my oc ardial infar c tio n 

4. To assess outcome after coronaiy revascularization (PCI or CABG) 

■ The test should be stopped immediately if the patient develops: 

(1) Chest discomfort (2) Severe Dyspnea (3) Dizziness (4) Lowering of Systolic 
BP > 10 mtnHg (5) ventricular arrhythmias (6) ST segment depression > 2 mm 
- Positive test criteria : Flat or down-slopin g ST segment depression .^ 1 mm 
lasting for more than 0.08 msec is indicative of ischemia 
" H igh risk criteria ( are associated with Poor prognosis & a rejndication foi 

co ronary angiograph y): 

1. Low threshold for ischemia (i.e. stage 1 or 2 of the Bruce Piotocol) 

2. Fah jn BP on exercise 

3. Ischemic changes occurring in > 5 ECG leads 

4. F.xercise-induced arrhythmia 
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■ Contraindications to Exercise ECG: 

•• T *,1., „ -K *T ...:4l,:„ O ^n^rr 

1. 111 Willi -OrVJU1- \V UH i *1 ^ - 

2 '. Unstable angina, until medically stabilized 

3. Se,ver&-aor lic stenosi s 

4. 1 Jncontrolled hypertension 

5. I Jncontrolled H F 

6. Active pericarditis, myocarditis, endocarditis 

a Stress ECC sensitivity is 75 % -> -ve stress ECG does not exclude CAD 

2. Stress Echo or Stress scintigrap hy are done in pts who are having abnormal 
baseline ECG e.g. WPW, LBBB. 

F.rhorardiographv : Can assess valve causes of chest pain (AS & MVP), and can 
assess LV function 

Coronary angiography (see below) 

Managemen t 

. Prevent the progression of CAD 
. Optimize life expectancy 
. Relieve symptoms 
Prevention of the pr ogressio n of CAD ; 

This is done by reducing the risk factors 

1. Weight reducti on, and exercise 30 minutes >4x/week 

2. Stop smoking 

3. ~ Aspirmprevents thromboembolism in coronar y circulation resulting inj owgr 
risk of M I ~^f improvin g the prognosis] [Aspirin has no effect on symptoms] 

4. ACEI which improve p rognosis ip HF & Post Ml 

5. Statins for hyperlipidemia to keep LDL <100 and HDL > 35 

6. In hypertensive Control BP to < 135/ 85 mmHg 

7. In DM pt: FBS<120, HAlc<8 

Optimizing life expectancy (see below) 

Life expectancy can be improved by coronary revascularization in selected cases 

Relieve of Symptoms . 

The four main drugs have additive effect and used in stepwise. [Some Pts with mild 
angina are reluctant to take maintenance therapy and prefer to use sublingual nitrate as 
needed] and all of them are similar in effectiveness in relieving the symptoms 

• First step [3-blocker 

• 2 nd step -> Calcium antagonist 

• 3 r d step -> Nitrate 

• T fcombination of 2 drugs fails to control symptoms revasculanzatm nshouldb- e 
conside red 
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■ ■reb t ou^eff^a^P rec ^t ate d^S®™ u ^^^y t * 1I | llas ^ WOrSenm ^ 

> Calcium antagonists 

Mechanism of action: j -onb-^tilitv I. 02 demand 

. Arteriolar dilatation -> 1 atterioau / I - - * 

. Directly on myocardium -> j contractility 

• Directly on the AV node -» i rate ^ inft and nicardim ne) because 

Dihvdrop yr idine calcium an a ggl- xL- addition to^their action on the heart they 

they can act on peripheral bloo « " d jn combination with a p-blocker. 

SSS® are particularly suitable for pa,tents who ate no. 

I:;; "in™: «>“*"•* ° n t,,e heart - 

'^^precipitate heart failure because they 1 contractility. 

• Peripheral edema. ? 

. Flushing, headache & dizziness. 

> Nitrates, i 

^SS ^oreloak & artgioUrdW^ LAfled^d.[bothiJi 

. l Ql supply . t ojh£heart. 

Side effects: 

. Headache 

. Hypotensio n, -rarely-^ syncogg. 

. Hypotension may lead to reflex ta c i Y car ,a . «-rg^ ut as soon asjheanginajs 
mJ- L avoid these sympto msJhejabjet_maybe^Eait21irgij^- 

aSi %* n advice to use the dmgjnophyl^^ "’ at “ 

j j-f p" pp.rio H nf 6-8 hoursiis needed 

Routes of nitr ates: J Wanse it has high first-pass metabolism 

•Sublingual nitrates, it is gi| en su mgu y the systemic circulation] 

[iftaken orally it gets metabolized in liver & does n 

• GTN Transcutaneous patch_ 
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{Coronary a npiopraphv Indications! • 

1. High n^k bticbb ECG changes 

2. Symptoms uncontrolled by the use of 2 anti-anginal dr ugs 

3. Convincing history w ith -ve stress ECG results 

4. Post infarct angina 

5. HF with angina - d0f/& ^ JtA l 

Coronary Revascularization therapy - \ .. -• 

1. Percutaneous coronary intervention jPCDf : b y the usemf balloon & st ent 
Indication : the patient is having sin gle or ? vessels disease 
o PCI provides an effective symptomatic treatment but there is no evidence 
that it improves survival in patients with chionic stable angina. 

7 . rwnn„v sr^rv hynass graft (CABG1 surgery is indicated when it's shown to 

improve the prognosis which is in: 

1. ALL 3 coronary arteries (RC A, LAD, LC X) 

2. The left main coronary artery 
3 Pts with DM 

o Arterial graft (usually using internal mammary artery) is superior to venous 
grafts (usually grater saphenous vein) _____ 


/ Angina with normal coronaries 

Prjnzm etgLs. aiigim ~ Variant ang ina ( Coronary vasospas m) 

C/P: Chest discomfort is similar to angina but more severe and occursjypically arrest. 
Path onhvsiologv: Intermittent focal spasm Of coronary artery; it’s often associated 
with atherosclerotic lesion near site of spasm. But it may occur in normal coronaries. 
Investisations: ECG (ambulatory Holter monitor) for transient ST elevati on; 
diagnosis confirmed at coronaiy angiography using provocative IV acetylcholine test. 
Treatment: Longacting nityates and calcium antagonists. [Not (3-bloc eisj 

~ wd & ti&vwc ^/0 /mI m/wmj 

Syndrome X 

. Typical angina on effort + ischemic changes on stress ECG testing + 
angiographically normal coronaiy arteiies. 

• The etiology is not known but prognosis is good. 
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Unstable angin a & NSEMI Managemen t 

Clinical picture : see above 
Ph y^ir^l p Y^m i n a t i o n: as stable angina 

ECG Most mmmnnly ST d ppm gc:irir| and/or- T-wave inve rs ion; no Q-w avg- 
GardkiLhiamarker: GK-MR and/or tro ponins are elevated in NSTEMI. But uotUA 

Management 

> Immediate Mana gement !' ^ 

Antithrombotic Therapy : Aspirin + Clopidogrel + Hepar in 

• IV GP Ilb/lIIa antagonist [Tirofiban, Eptifibatide] for high-risk pts for whom 
invasive management is planned 

• All of these Antithrombotic treatments reduce the mortality 

• Do not administer thrombolytic therapy to pts with UA/NSTEM1. 

Invasive vs. Conservative Strategy 

lnjiigluisk_pts ( defined as Anv of the followin g: Recurrent ischemia, Lsgrum 
troponin . ST segmen t j, LYF,_iBJ?, VT or prior CABG , a n ear l y . coronary 
arteriography within <4 8 hr tollowed by PCI or CABG impioves o utcomes . 

> Long-Term management 

1. Beta blocke rs. 

2. Statins 

3. ACE inhibitors are recommended for long-tenn plaque stabilization. 

4 Antiplatelet therapy combination of Aspirin an d Clo pidogrcl for at least _SM2 
months, with aspirin continued thereafter. 

'Gwig 1 

Prognosis 

• 15% of patients with UA/STEM1 progress to STEMI oi Death 

• 1/3 will suffer a recurrence of severe ischemic pain, within 6 months of index event 
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ST-Klevation Myocardial Infarction [STEMI] 

Definition: It is a n acute r .nrnnaty gyndrnine in which there is persisten t, complete 
occlusion of the-involved co ro nary arter y./2/4 fW7 w biS 

Clinical picture 

• Most pts present with severe, pe rsistent ( > 3(Lip in), subs . temal chest pain associate d 
with nause a, v omiting , diaphoresis, dj^nea, a nd appretonsi . ^ ^. 

• Anpor anim i: the sense of hemp in the act ot dyi ng. {/&*> ^ 

• About 15% of pts are Asymptomatic = Painless or silent MI and its m ost com mon 

in older or diabetic pt s. 

• Symptoms of congest ive he ar * failure (CHF) due to large infarct ions. 

• Collapse = Svncope which may be du ejo: 
o j fuThythmia s 

o Sever hypotension (cardiogenic shock) 

• Sudden doath fro m venirio njnr fibrillation or asystole . ___, 

_ | vp is the most common cause of death ini the fust hour in pt with Ml | 


Physical examination 

Many pis have a normal pulse rate & BP within the first hour of SI EMI but: 

• Vi of Paticnts^wilh an inferior Ml will have parasympathetic hyperactivity 
(bradycardia and/or hypotension ± vomiting). 

• % of Patients with anterior Ml will have sympathetic hyperactivity 
(tachycardia and/or hypertension). 

Fever may be found and it due to tissue damage 

Pts may show signs of left or right ventricular failuie (see HF sheet) 

Precordial examination: 

. Diffuse apical impulse 
. S3 or S4 

• Mitral regurgitation (papillary muscle ischemia) 


I nvESiig atwn 

• Blood tests 


ECG 

Cardiac enzymes 
CXR 
Echocardiography 

A 


Dx of MI at least 2 of th e following 3: 

1. Chest pain persisting > 30 mi n 

2. Typical ECG finding 

3. Elevated cardiac enzyme 


Rloorl tests : T .encocyt osis. tJiSR, & t_CRP allrnay occur in Ml 
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-T-i ;., ,1: ^ ,-v,, ^ r-il -x 0^0/ 

JLiiC JL_/V_VJ lb Uia^uu^uo /u 

evidence on the ECG. 


cases. T?ie remaininn 15% of MT don’t h ave clea r-cut 


Definition of ECG ch an^es^/^ 

• Ppnkpr] 7’ Yiv 7 ve (amplitude >6 mV in limb leads OR > 10 mV in precordial leads) 

• ST p.le.vation (amplitude > 1 mm in limb leads or >2mm in precordial leads) 

• Pathologic Q waves (>0.04 s AND >25% of total QRS height) 



In Inferior Ml right sided chest leads should be pu tjqloolcibr^ght vent.mferetiofl. 


Posterior MI will show tall R wave in leads VI, & V2 . I t's due to closu re_ pf posteri or 
d escending, arte ry. 
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> Cardiac enzym es 

• Myoglobin is die first io iibc 

• CK st arts to rise at 4-6 hours, peaks at ab out 1?. hr,s..a niiialls to mnmaTwilll Pi 

48^72 hrs. CK is als o found in skeletal muscle, but CKririBds mainly cardia c. , 

. Small rise in CK (not CK-MB) occurs in: (1) IM injection (2) vigorous 

physical exercise (3) post trauma (4) Defibrillation. • 

. CK-MB i s useful to look for reinfarction as it retumsj on ormal aft s L.2-3 day s p&dKs 
(troponin T remains elevated for up to 10 days) 

. Thp it] <^Bsitive markers of myoc a rdial cell damage are the cardiac 

troponins T and I , which are released within 4-6 hours and remain, elevated 

for up to 10 days. o 

. Small troponin elevations may occur in: (1) CHF (2) Myocarditis (3) PE. 

Sensitivity Troponins T & I > sensitivity of CK-MB > sensitivity of CK 


-1 

Begins to rise 

Peak value 

Returns to normal 

Myoglobin 

1-2 hours 

6-8 hours 

1-2 days 

CK, 

4-6 hours.. 

12Jiaurs 

2-3 days 

Trop 1 

4-6 horns 

12-24 hours 

7-10 davs 

Prop T 

4-6 hours 

12-24 hours 

10-14 days 

AST 

12-24 hours 

36-48 hours 

3-4 days 

- -v 

LDH 

24-48 hours 

72 hours 

8-10 days 


2 sets of normal troponins 4-6 hours apart exclude the diagnosis ot Ml 


> Chest X-Ray 

. CXR mav give clues to an alte rnative Ox (ao r tic dis se cti o n or pu e umothotax ) 

• CXR may show complications of Ml such as heart failure 

> Ec hocardiogi a£hy 

. Abnormalities of wall motion are usually present. But acute STEMI cannot be 
distinguished from an old myocardial scar or from acute severe ischemia. 

. It is especially useful when the ECG is not diagnostic of STEMI, and it can a.d 
in management decisions, such as whether the pt should receive reperfusion 
therapy [e.g.. fibrinolysis or a percutaneous coronary intervention (PCI)]. 


1 

1 
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Management '- 7 . f ^^ - 


/ , • r t rnn TTrT t> 
V^r\JULv 1:W1X IJLUi^l 


^ 4 " ob&f 


2. Strict rest 

3; Qn suspicion o[_acuteMI_ give Asp irin immediately (300 mg . d i cy/ed . 

4. 02 to correct any hypoxia due to LVF 

5. I nsert 2 IV cannula, 

6. Relieve pain witH IV? morph ine or diamorphin e &fantiemetics f metoclopramide) 
[ Avoid IM injections because poor skeletal muscle perfusion delays onset of action 
and if thrombolytic therapy will be given it will painful hepatoma], 

7. Nitroglycerin sublingually [ If chest discomfort persists after three doses given 5 
min apart, consider IV until symptoms relieved or systolic bp < 100 rrunHg] 

• Do not use nitrates in pts with recent use of phosphodiesterase inhibitors for 
erectile dysfunction (sildenafil or tadalafil). 

8. Subcutaneous Heparin f risk of reinfarction after successful thrombolysis and 
reduce the idsk of thromboembolic complications. 

9. ft- blasters: | myocardial CL consumption (relieve pain), li mit infarct . si z e, and 
reduces mortality. 

10 ACE inhibitors reduce mortality in pts following acute Ml and should be presciibed 
w ithin 24 h of hospitalization for pts with STE M 1. ACE1 should be continue d 
i ndefinitely in pts with CHF or asymptomatic pt with LV EF <40% LV or 7 

11.Reperfusion (Tnne= Muscle) 

> Thrombolvtics-tlicraPV = Fibrinolysis: 

. They can reduce the hospital mortality of myocardial infarction by 25 /o-50 /o . 

and this survival advantage is maintained for at least 10 years. 

. ^treptnkinn^ nr/Alfepl^ef lh j iman tissue nl as minnpfin activator orl£ A) 

(both given IV infusion), Streptok inase is a foreign protein so m a y glleig if 
reaction & hypotension , but Alteplas e is rec umbent protein sa3 )mt allergi c]! 

• Side effects : Bleeding & Reperfnsion arrhythmias 

• Note; tPA ^ )iayp. hp.ttpr surviva l rates than .. slxep tokinase but with liiphei . ii . sk Qi 
i ntracerebral bleedin g. 

> Primary percutane o us coronary intervention (PCI) 

• Percutaneous coronary intervention is the treatment of choice if readily 
availab le. I n comparison to thrombolytic therapy, , jt is associated with a 50 % 
greater re duction in the risk of death,_iec unent MI oi stioke. 

• PCI is also indicated in pts in which throm bol ytic therap yjsj:ontrajndjeated 
ox f fljU to ar.hi e.ve _coronary arterial reperfusio n. 


Pain Control 


Nitrate 
• Morphine 
[3 -blockers 


Limit I nfarction size r* ( 3-blockers r^Thrombolytics 
'-*■ Reperfusion ^P Cl 
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Aca 


/indications^ 


Pritpria for Thrombolysis in Acute MI 


1 .:•' Chest pain consistent with AMI, and 

2. ST-elevation > 0.1m in limb leads or > 0.2mm in precordial leads, in at 
least 2 contiguous leads or new LBBB, and 

3. < 6 hours from onset of symptoms (up to 12 hours if pain persists) 

4. Patient is younger than 75 years (greater risk of hemorrhage) - 


ISEsqE C. nnteainriicationsf 

1. Artivp internal bleeding (excluding menses) 

2. Suspected aortic dissection 

3. Prior hemorrhagic. stroke at any time ; & is che m i c s tr oke in the last_ye ar 

4. Known intracranial neoplasm _____ 


Relative contraindicati ons:/ 

1. Uncontrolled HTN on presentation (BP > 180/lK LmmHg) 

2. History of prior CVA 

3. INR > 2 

4. Recent trauma (within 2-4 weeks) 

5. Recent internal bleeding 

6. Active proliferative diabetic retinopathy 

7. Pregnancy 

8. Active peptic ulcer 

9. H/O chronic sever hypertension 

10. For streptokinase: prior exposure or prior allergic reaction 


Secondary preventi on 

> For pts who have"not already undergone Coronary angiography and PCI, 
submaximal exercise testing should be performed prior to or soon aftei dischaige, 

to see if the pt need coronary angiography. 

> Modification nf cardiac risk facto rs: stop smoking; control hypertension, 

d iabete s, a nd serum lipids , and exer cise. 

> Drugs; , 

• p-blockers: s hould be prescribed for at least 2 years fo llowing a culg-M . 

• Statins 

• Aspirin w ith dopidogrel. 

. If the LVEF <40% an ACE inhibitor should be used indefinitely. 


Return to normal life 

. Mobilization in 2 days in absence of HF * 

. The usual duration of hospitalization for an uncomplicated STEMI is about 5 days 
. During the first 1-2 wks, pt should be encouraged to | activity by walking about 
the house and outdoors in good weather. Normal sexual activity may be resumed. 
- • Most patients will be able to return to work within 2-4 weeks. 

* • Car driving after 4 weeks 
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Treatment 

Effect 

Aspiiiii 

• Aspirin improves short term mortality (30% reduction) 

• combination of aspirin with clopidogrel adds another 10% 
reduction in short term mortality 

• Long term mortality 25% | in risk of recurrent MI, 
stroke, or cardiovascular mortality 

Thrombolytics 

• Reduction of both short- and long-tenn mortality rates & 
Reduces infarct size by 25-50% 

P-Blockers 

• Improve short-term survival 

• Improves long-tenn survival 

ACEI & ARB 

• Improves long-tenn survival 

Heparin 

• Small reduction in short-term mortality 

Nitrates & CCB 

No effect on mortality 


Complications [Electrical or Mechanical] 

1 m m ed i ate/ho u rs 

• Ventricular arrhythmias ( VT or VF) are t he main cause of death in the first 24 
hours therefore Pts should be monitored close to a defibrillator . 

. Atrial arrhvilmiia (atrial flutter, or atrial fibrillation) 

. i^TblX^ --: 

• Cardiogenic shoc k 

• LVF: Treatment is with Dhiretics, Nitrates, ACE1 

. RVF: Treatment is with infusion of colloid to increase preload. [Diuretics & 
Nitrates worsen the symptoms and therefore are not indicated] 

Hours/davs : Cardiac rupture usually occurs 2-5 days following Ml & may by : 

1. Ventricular Septal Ruptur e (VSD) 1 

2. P apillary mn crlp rii p l '" rp sever MR 

3. Cardiac wall rupture into pericardium 
Davs/weeks 

• Thromboembolism 

• Ventricular remodeling which worsens the conditio n V Chronic H F t . 

• Ventricular aneurysm sustained ST-segment elevati on / / ^ 

• Ventricular tachycardia may occur & when frequent 1CD is indicated 

. D ressier^ syndrome : i t’s a self li miting aut o immune p e ricarditis occurs s e v eral 
weeks after a f ull-thickness Ml. 1n|gte*l NSA1D 

[findproemostic signs "Li ~STF.Ml\» Hypotension or Marked LVF •Extensive F.CG 
changes “Acute hyperglycemia or H/O DM • | Urea • Old age. • LBBB • Antco . o r 
infarcts • High cardiac enzyme levels • Depression & social isolation - rd/Qi & 

Surgery and the risk of MI\ Patients with a history of UA or MI elective non¬ 
cardiac surgery should be avoided for 3 (and preferably 6) months after such an event. 
Antiplatelets and p-blockers reduce the risk of perioperative Ml in Pts with CAD 
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Valvular heart diseases 

Mitral Stenosis 


The normal mitral valve area is 4.0-6.0 cm 2 & pt become sy mptom atjcjwhen < 2 cm 2 
Mild stenosis-^ 1.5-2.5 cm 2 
Moderate stenosis-^ 1.0-1.5 cm 
Severe stenosis <1.0 cm 

Epidemiology 

o Age: usually present at age 40-50 years , 
o Gender: more in Females 


Etiology 

1. Rheumatic fever MOST COMMON CAUSE 

2. Congenital abnormalities (rare) 

3. Senile degeneration (rare) 

4. SLE (rare) 


Clinical pictur e 

o Only half of the pts will give a H/O RF during childhood, 
o Any factor that t cardiac output it will -> T in Lt atrial pressu re -> will make the 
symptoms worse e.g. exercise or pregnan cy. 


Symptoms- & Pathophysiolo gy 

Progressive fibrosis & calcification of the valve leaflets - ^ MS |Lt At pressure 


1- | Pulm. venous pressure 


Dyspnea (most common presenting symptoms) 

> Rupture of capillaries -^Hemoptysis 

> Pulm.HTN may -> Chest pain 

> Pulm.HTN RVH RVF symptom 


2- Lt atrial enlargement 


> Pressure on esophagus -> Dysphagia 

> Pressure on Lt recurrent laryngeal Nerve leading to 
Hoarseness (Ortner's syndrome) 

>• Arrhythmias (mainly AF)-> Palpitations 

■> Blood stasis Thromboembolism [CVA. limb ischeniial 


G m eralexamin ation 

Pulse. Small volum e, & if AF presents irregularly irregular 
Face -> Malar rash 

Neck -Mf Puhn. HTN -> prominent a wave in JVP. & If RVF TJVP 
LL-> if RVF LLE 
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Precordial examination 


i-> if FHT ~7 puibaiiuii iii pulmonary ureu, 


Si If RVH ->Lt parasternal heave. 

PA> Ta pping apex bea t. Th rill if murm ur > 4 . & if RVHLUmrastamalheav^ 

A-> T-oitrt SI & normal S 2 or loud + low pitched rumbling Mk LdiastoIic murmur at 
mitral area heardTesTwith bell in left lateral position with pt in expiration with 


opBfiing'snapr 


OpgningjSaap High-pitched ; follows S2, heard at apex in mitral stenosis 

• The more severe the M S, t he shorter the S2 — 1 interval 

• Wh enT 1 & OS arejnaudihle it indica t es that the - valve is heavily calcified . 

■So the presence nf jrpening-snapJndicates a mobile relatively good valve._ 


Investigations . a 

> ECG : yv\ 

• P-mitral (Left atrial enlargement), or AF, or RVH. 
y CXR : may show Left atrial enlargement [Mitralization of lateral border of the 
heart, Cardiomegaly, & splayed tracheal bifurcation] Kerley B lines. 
Echocardiograp hy: Initial investigation of choice because it Confirms th e . 

diagnosis & Assesses the severity of the stenosis^ 


v? 


'>({/?&>?/ o/ 



Management lr **.u t C 

• Treat arrhythmias a nd Hi:/ ht C InofA-f’/ ,y . 

• Prophylaxis for infective endoca rditis & Proph ylaxis for rheumatic fevei' [if <25yiJ $W ' 

• Asymptomatic pt -> follow up by echo every 6-12 mo. 

• Jjinreties to control pulmonary congesti on 

• W arfarin to control thromboembolic complicatio n. 

• _Su*g£*^ 


o Indications; 

i with mitral orifice < 1 .7 cm 2 oX Vt* 

o Type ofSurgsry: 

■ Percutaneous balloon valvuloplast y is the procedure of choree, rt no— 
possible, then open surgical valvotomy or replac ement. 

- I f pt has co-existing MR then replacement . 
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Etiology 

1- Dilatation of ventricle [CHF or Idiopathic] ^ 

2- Rheumatic fever. 


Mitral regurgitation^ 

id# 


3- Infective endocarditis 


4- Post-M I with rupture of papillary muscles 

5- Mitral valve prolapse (MVP) 


Clinical picture 

. S ymptoms & sign of LVF ± S ymptom^ &L si g nsmf RV F -lfP u hn HTM o cciired 
• Pcarnrdial ex amination : P ansystolic murm ur best heard over the mitral area 
with radiation to axilla and it decreases by inspiration. 


Investigations ^ P 

y ECG: Left Atrial enlargeme nt, AF, RVH . o r LVH .^ 

> CXR: may show Cardiomega lv due to L efL afrkHP -euH^efF^ 

> Echocardiography: Initial investigation of choice because it Confinns the 
diagnosis & Assesses the severity of the regurgitation 


Management 

• Treat arrhythmias and 1-1 F \ 

• Prophylaxis for infective endocarditis & Prophylaxis for rheumatic fever [if <25yr] 

• Asymptomatic pt follow up by echo every 6-12 months. 

• Afterload reduction (ACE inhibitors)-^ J, regurgitation & f forward cardiac output. 

• Surgery: 

Indications: / 

■ Symptomatic pt 

■ Asymptomatic pt: LV dysfunction (LVEF < 60% or endsystolic LV 
diameter by echo > 45 mm) Operation done before development of CHF. 

Tvoe of Surgery: Repair or Replacement. 


o 


MVP (Barlow's syndrome) -Floppy mitral valve 

Etiology: Most commonly idiopathic , others causes: Familial, Rheumatic fe^er. 

Ischemic heart disease, ASD, and Marfan syndrom e. Its more in females 

Clinical picture. Mostly asymptomatic but some pts present with lateral Chert pgiti ^ f j 
Examination : Mi d-systolir. clink ± JLate systolic murmur. ™ aAtf# IW 

/-i I* . - j* * Z mi i t^^^****^^"*" j . . _ % nn i A "T2 \ A C •« rrr> r\ 1 


Complications 

vfh ik 


1- Thromboembo[i<Tsymptoms-7 TIATrTpatient > 45 yrs old 
[There is no association between MVP & TIA in pts < 45 yrs] 

2- Arrhythmias 

3- Infective endocarditis [If associated with MR] 

4- Sudden death [very rare] 


Management: Asymptomatic no Rx ., but if associated with M R Rx as MR^Aspiiin or 
anticoagulants for pts with history of TIA or embolisation. 
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Aortic Stenosi s 

The Most Common valve disease [at age of 80 years 10% of population has AS] 
Anatomy: The normal aortic valve area is 3.5 cm 2 , f 

• Mild stenosis-^ 1.5-2.0 cm 2 

• Moderate stenosis-^ 1.0 1.5-cm 2 

• Severe stenosis-^ <1 cm 2 (or a mean gradient of>50mmHg) 

Etiology 

1 - Congenita l (rare). 

2- Premature calcification of a congenitally bicuspid aortic valve: pts typically 
develop symptoms by age 40 yrs. 

3- Rheumatic feve r: Always associate d with mitral valve , disease.# usually develop 

in 4 lh to 5 th decade . ^ 

4- Calcific aortic stenosis of normal valve: The most comm. Pt > 65 yrs. 

Symptom Triad) ^ 

1 - Effort dyspne a [due to l eft ventricular failure ! 

2- E ffort angina [ severe LVHmismatch betwee n O? supply &l Q? de m n nd] ± CAD 

3- Effort dizziness or syncope [due to peripheral vasodilation hypotension in the 
presence of a fixed cardiac output.] 

• Sudden de ath [very rare], 

• Pts may present with symptoms & signs of LVF 
Examination Precordial examination A (see table) 

geT 

• BP: Narrow Pulse Pressure[ PP < 25 % of the systolic va lue] 

• Pulse: Small volume[Pulsus parvusl. fSlow rising pulse /[Pulsus tardus] 

• A thrill may be palpable over the carotid or over the supra-stern^l notch 
PrecorriiaL examumtion : Systolic election murmur best heard over the?aortic area and 
jt radiates to carotids . Pt has paradoxical splitting of the second heart sound. 

Ijivextioation 

o 1 -e ft ventricular hypertrophy (usually) 

o LBBB (due to calcification of the conducting system) ^ ^ 

> Chest - X-rav -> May show LVH or Calcifications of the aortic valve 

o Edmcardiograph y: is the Initial investigation of choice because it Confirms 
the diagnosis & Assesses the severity of the stenosis 

Si"Z* oi ib 
- i'Jvfcrrf)?® Sh 

\A/l 
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Management 


• Avoiu sueuuuub activity m severe AS, even in asymptomatic pliasc. 


Tr eat arrhythmias and Treat HF in standard fashion but avoid afterload reduction 

[No vasodilators]. 

Prophylaxis for infective e ndocarditis & Prophylaxis for rh eumatiejever [if <25yr] 

Asymptomatic pt follow up by echo every 6-12 months . 

S ur g ery: 

o I ndication s: 

■ Symptomatic pt [death usually occurs in 3-5 yrs of the onset of symptoms] 

■ Asymptomatic pt: with valvular gradient > 50 nirnHg (Operation done 
before development of CHF). 

o Type of Surgery: 

■ Valve replacemen t is indicated [death usually occurs within 3-5 years of 
the onset of symptoms]. 

■ Ball oon valvuloplasty is limited to pts with congenital cause or critica l 
aortic stenosis who are not fit for valve replacemen t 

Statin therapy may slow progression of leaflet calcification. 


Aortic Regurgitation 


Causes 

Acute 

Chronic ^ 

Dilatation of 
valve ring 

Aortic Ajyes/fcri 
dissection 

Idiopathic 

Ankylosing-spondylitis 

MZ 

Rf 

Hypertension 

Syphilitic aortitis \J k 

Diseased 
valve cusps 

Infective 

Comienital -> bicuspid valve 

endocarditis 

Acquired-^ RF„ SLE. 


Epidemiology: More common in males 

Clinical picture * 

. Those of I VF [ dysp nea, o rthopnea. , PND, fatigue ] 

.-^ Angina may occur due to low^diastolic pressure reducing coronary perf usiog. 

. BP: Wide Pulse pressu re [PP > 50% of the systolic value] A 

• Pulse. : Large volume & Bounding = Collapsing pulse [Pulsus bisferiens. Double 
systolic pulsation felt in carotid occurs in mixed AR & AS]. 

Precordial examination. : Early Diastolic murmur best heard over the/aortic aiea and it 
increases by expiration. 
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> When aortic regurgitation is severe it may lead to the following signs: 


Ppriphp.ral 

Signs of AR-which are duo to | pulse pressure— 

Eponym 

Sign ^ 

DeMusset’s sign 

Svstolic head bobbing 

Quincke's pulses 

Visible pulsations in the nail b^ds. 

Corrigan’s pulse 

Rapid-rising and rapid-collapsing carotid pulse 


Pistol shot sounds over the radial or femoral artery 

Duroziez's sign 

To-and-fro bruit over the femoral artery. . 

Muller's sign 

Svstolic bobbing of th.eTnvi.ilaJ 0^ hdtf 

Hill’s sign 

Systolic RP in leg >20mmHg higher than in aim. 


Investigation 

o jbeft ventricular hypertTophv) (usual1yH; 1 ^ 

> Chest X-rav -> May show Cardiomegaly due to 'EY dilatation 1 
r Echocardiography : is the Initial investigation of choice because it Confirms the 
diagnosis & Assesses the severity of the regurgitation 


Management 

• Treat arrhythmias an d HF 

• Prophylaxis for infective endocarditis & P rophyla xis for rheumatic fever [if <25yrj 

• Asymptomatic pt follow up by echo eveiy 6-12 months. 

• Afterload reduction (ACE inhibitors) - ^ | regurgitation & f forward cardiac output. 


Surgery: 

o Indication s: t 

■ Symptomatic pt 

■ Asymptomatic pt : L V dysfunction (LVEF < 55% or e ndsysto lic LV 
diameter by ec ho > 55 m m) Operation done , b e fore development of CH F. 

■ Typeof Surgery: 'Repair or R ep l ac ement. 
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Tricuspid regurgitation 


Causes 

1- Infective endocarditis in drug abusers 

2- Right ventricular failure which leads to stretching 

3- Rheumatic heart disease 

4- Congenital 

Clinical picture 

It give the clinical picture of Right sided heart failure 
Examination 

♦ JVP -> large v wave is seen in jugular veins during systole. 

. Pulsatile liver: Systolic expansion of the liver frequently is present. 

Precordial examination: Pansystolic murmur best heard over the tricuspid area with 
and it increases by inspiration. 

Investigations 

ECG: 

• May show Right ventricular hypertrophy 

Chest X-ray -> May show Cardiomegaly due to right ventricular dilatation 
Echocardiography: is the Initial investigation of choice because it Confirms the 
diagnosis & Assesses the severity of the regurgitation 

Management: 

• Intensive diuretic therapy when right-sided heart failure signs are present. 

• In severe cases (in absence of severe pulmonary hypertension), surgical 
treatment consists of tricuspid annuloplasty (repair) or valve replacement. 

Austin Flint murmur: A low-pitched mid-diastolic rumble similar to that 
heard in mitral stenosis may be present in patients with aortic regurgitation. 

It's due to fluttering of anterior initial valve due to the regurgitant flow. 

Carey-Coombs murmur: A short mid-diastolic murmur is rarely heard 
during an episode of acute rheumatic fever and is due to enhanced flow 
through an edematous initial valve. 

Graham-Steeli murmur is a high-pitched, early diastolic murmur that occurs 
in Pulmonary regurgitation (may be caused by pulmonary hypertension) & 
it’s most prominent in the left parasternal region in the 2nd to 4th intercostal 
spaces. 

Carcinoid syndrome: will cause Tricuspid or Pulmonary valve lesions 
SLE will cause Mitral or Tricuspid valve lesions___ 
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Infective Endocarditis 


Definition : its infection of heart valves or other endocardial structures. 

&/MOW PaCt&W 

Epidemiology j 

• Age: more in elderly. 

• Gender: more in males. 

• Mitral valve is the most affected valve, then aortic> tricuspid> pulmonary. 


Risk factors : 
1 . 


;.g. VSD, bicuspid aortic valve, & PDA] or 


Acquired [e.g. Rheumatic fever] 

2. IV drug users — ? '(h 

3. Prosthetic heart valves 


Classification of 
in feed ve endocarditis 


(-►Acco. to type of valve r+ Native valve endocarditis [NVE] 

Prosthetic valve endocarditis [PVE] 
-►Acco. to clinical picture r* Acute infective endocarditis 

^Subacute infective endocarditis 


Etiology 


- 0/ __. ------ 

Organism | I'ealure 

CP 

Sfronfnrnrriis I Most common cause for native/valve 

Subacute IE 

viridans 

endocarditis 

Staphylococcus 

cpidcnnidis 

Most common cause for Prosthetic valve 
endocarditis in the first year of surgery_ 

Subacute IE 

Staphylococcus 

Commonest cause in IV drug abuser & 

Acute IE 

aureus 

tricusoid valve is most involved 

Enterococci 

From GIT or Genitourinary system 

Acute IE 

Streptococcus hox'is 

Associated with colon polyps or cancer b^fj 

Subacute IE 

Brucella 

H/O contact with goats-orxattle.& aojtic valve 

is most involved 

Subacute IE 

Candida 

Culture -ve endocarditis + large vegetation 

Subacute IE 

QJc^er. LoriflM 

Culture -ve endocarditis +hepatosplenomegaly 

Subacute IE 


Pathogenesis 

• Endothelial injury occurs -> platelet-fibrin thrombus develop which become 
infected during transient bacteremia. 

• Transient bacteremia may occur during dental, gastrointestinal, genitourinaiy or 
gynecological procedures; dental procedures are associated with highest risk. 
Transient bacteremia may occurs after tooth brushing ,eating, & bowel movements. 

• Narrower the lesion, more is the risk[small VSD has higher risk than laige VSD] 

The vegetation is the prototypic lesion at the site of infection and it is composed of a 
mass of platelets + fibrin + microcolonies of organisms 
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Clinical Presentation 


-> Acute infective endocarditis 

-v. C 1 »tU ^ r^-t t+/~» trvfX r*f-M *r* ^nrlnror^itic 

" O LlUClV'H L^/ VU > ^ V^JLA>wi-WN^C4.iL>wi.k».A^> 


It is caused bv virulent organism & it can affect normal valves , 

Pre sents with fever and rapid damage of heart valves r> C/P of CHF with 
murmu rs. [ Heart block m a y nr. & ur when inihct ion extends into conduction system ] 
Metastatic infection are common. & It can progress to death within w eeks. 

The systemic features of subacute infective endocarditis are Absent? 


• Subacute infective endocarditis [SIE1 > 1 

o Subacute endocarditis follows an indolent course , rarely causes metastatic 
infection, and progresses grad ually unless complicated by an emboli , 
o HConstitnrinnal syrnptomsjfFever. Weight loss . Night sweating , & ano rexia ] 
o Syst e mic emboli: . 

1. Stroke (CNS embolism)—^ *###> 

2. Limb ischemia : acute limb pain. 

3. Renal embolism: flank pain and hematuria 

4. Splenic embolism : left upper quadrant or left shoulder pain 

5. Mesenteric embolism: abdominal pain and hematochezia. 

6. Coronary a rtery embolism : Ml. 

7. Hand cutaneous embolism: Jancwav lesions [ Erythematous , painless lesions* 
on the palms and so les] 

8. Conjunctival vessel embolism : Conjunctival hemorrhages 

o Pulmonary emboli: occurs in IV drug users with tricuspid or pulmonic valve 
endocarditis & presents with cough, hemoptysis, & pleuritic chest pain, 
o Immune complex mediated symptom's : The infected vegetation contains 

antigens that trigger an immune response^ production variety of autoantibodies 
(e.g. Rheumatoid Factor)^ Immune complex depositions which may cause 
extracardiac manifestations, but these classic signs are often absent : 

1. Finger clubbing 

2. Splinter hemorrhage of the n ails 

3. Roth's spo ts.bv f undoscopv I Whitish. oval, l esions with surrounding hemorrhage! 

4. OsleHsnpdes [ Tender , erythematosus l esions of the finger or toe pads ] 

5. Glomerulonephritis [Red_cells_casts and proteinuria] 

6. Splenomegaly is found in 30-40% of pts 

7. Petechiae 


Prosthetic valve endocarditis 

• Infection usually affects the valve ring & may be subacute or acute endocaiditis, 
depending on the virulence of the organism. 

• Staphylococcus epidennidis [coagulase-negative staphylococci] ist he commo nest 
cause for Prosthetic valve endocaiditis in the first year of surgery but after 1 year of 
valve surgery, it is caused by the same organisms native valve endocarditis. 
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It i s the most important laboratory investigation in diagnosis of endocarditis. 

. Three sets of blood cultures s hould be taken before starting therapy , and there is__ 
no need to wait for episodes of pyrexia . 

• Aseptic technique is essential and the risk of contaminants should be minimized 
by sampling from different venepuncture sites. An in-dwelling line should not be 
used to take cultures. 

2- Echocardiography : Trans thoracic echocardiograph y is the initial test of choice to 
s ee valvular vegetation s 8c to measure valvular dysfunction. Although 


Transesophageal echo is morefrsensitivel but ^negative TEE does not exclude IE .r- 

dim oKpopcc i -ni/rJ win nr fI t &■ r* *rwiHiif'f 1 n(7 ‘ 


3- ECG may show conduction defect due to abscess involvin g the conductin g system £> // 

4- CXR may show abscesses due. to septic emboli from right-sided endocarditis. 

5- Routine laboratory test may reveal . ,> 

; t FSR anHfrRM ^ 

• CBC - ^ nonnocytic, nonnochromic anemia, fWBC and fPlt may be present. 

• Urine analysis - ^ Proteinuria and microscopic hematuria is usually present 

_ Modified Dukes Criteria for diagnosis of infective endoca rditis _ 


Major criteria 

1. Positive blood culture l > 2 positive cultures drawn> 12 hours apart OR 
all 3 cultures positive if drawn at least one hour apart OR a majority 
positive if 4 or more cultures are drawn] 

2. Endocardial involvement 

• Positive echocardiographic findings of vegetations 
» Ne w valvular regurgitation _____ 


Minor criteria 

1. Predisposition: predisposing heart condition or injection drug use 

2. Fever >38.0 

3. Embolic phenomenon : major arterial emboli, septic pulmonary infarcts, 
mycotic aneurysm] intracranial hge, conjunctival hge, Janeway lesions 

4. Immunologic phenomena : glomerulonephritis. Osier’s nodes, Roth s 
spots, rheumatoid factor 

5. Microbiologic evidence: positive blood culture but not meeting majoi 
criterion 


Definite endocarditis: 2 major, OR 1 major & 3 minor, OR 5 minor 
Possible endocarditis: 1 major and 1 minor, or 3 minor_ 


Dr. Akram Alkrekshi 


CVS-2009 


72 



























































Treatment 


f- • ■3 11*p :nvrJv r *H ^’■»>^ r ^ft*i r'ol -f-rpa-hTif'trf’ iq cforfpH* 

1 VCilVO 111 V Ul V V«-U tilui-.ii^.n A^> «_>«■>■>* - — " . 


Type.. 

—s* X ... . » — ■— 

Empirical Antibiotic regimen 

Acute endocarditis 

. Native valve 

Ampicillin +.Flucloxacillin + Gentamicin 

Prosthetic valve 

Ampicillin + Ceftazidime + Gentamicin 

Subacute endocarditis 

Ampicillin + Gentamicin 


• Period of 4 to 6 weeks of intravenous t herapy is required . 

• Recurrence of fever may indicafe treatment failure, but may also result from 
hypersensitivity reactions to antibiotics. 

• Monitoring treatment: Serum CRP is better than the ESR 

• .Surgical management : indications for valve replacement are : 

1- Fung al endocarditis. 

2- Congestive heart failure (CHF). 

3 - Valve ri ng abscess 

4- Failure to clear infection after a long course of antimicrobial therapy. 



Prophylaxis against infective endocardit is 

Used in pts undergoing dental, genitourinary, or gastrointestinal procedures. 

In general. Amoxicillin 2 grams, or Cli ndamyci n 600mg (if penicillin-allergic) given 
one hour before the procedure . In high risk pts undergoing genitourinary o r 
gastrointestinal procedures add Gentamicin . 

Patients at risk for I E: 

1- Any prosthetic valve or arterial Dacron graft or Pacema ker 

2- Prior infective endocardit is 

3- All congenital heart disease except ASP 

4- Any acquired valve defect [e.g. Rheumatic valve disease] 

5- Mitral valve prolapse only if the valve is regurgitan t 

6 - Hypertrophic obstructive cardiomyopath y 

ASn Ri MVP withoulxegur gitation ar e NDXriskikc tors . for endocar ditis ] 


Prognosis 

Mortality rate is 15% in NVE, & 20-25% in PVE. 

Factors that f mortality: Age > 65 yrs , A ortic valve infection , CHF , CNS involveme nt. 


Dr. Akram Alkrekshi 


CVS-2009 


73 







































































*,■ «•, 




Myorarrlitis /^" ////^ 

Definition: Inflammation of the myocardium :’ it may be associated with pericarditi s. 
Etiology 

1. Viral infections is most common cause [Goxsackie B, adenovirus y influenza, HIV] 

2. Acute rheumatic fever 

3. Lyme disease (Borrelia burgdorferi) 

4. Chaga’s disease (Trypanosoma cruzi) 

5. Toxins (e g.. Cocaine, Doxorubicin) 

Clinical picture 
Symptoms . 

• Viral myocarditis may be preceded bv URL 

• Constitutional symptoms: Fever , fatigue . 

• Chest oain 

• Arrhythmias -^ palpitations [It may be the cause of sudden death in young athlete] 

• If LV dysfunction is present then it -> symptoms of CHF. 

Signs 

• Fever, & relative tachycardia . 

• Pericardial friction rub if the pericardium is involved 

- teat# Jbflpfx bsat 

Ijiyestigatipns 

• Lab : CK-MB is oenzyme and cardiac troponins may l ie-ele vated in ab sence of MI , 
ESR. is markedly raised. El evated antiviral titer s. 

• ECG that may show transient ST elevation , d iffuse T wave inversi ons, ajrial and, 

v entricular arrhythmias . l<^ EC& 

• CXR Cardiomegaly ^ 

• Echo£a£diQg£W2J : I LV function ; pericardial effusion may be presen t. J/l-' 

• Endomyocardial biopsy if diagnosis is n noertam- 

Treatment 

• .Strict hed Rest (because exercise may precipitate arrhythmias) 

• Treat as CHF + Treat arrhy thmias if present 

• Immunosuppressive therapy ( steroids and a zathioprin e) may be used. 

Prognosis : In most cases the disease is self limiting, with excellent prognosis 
but some may progress to dilated cardiomyopathy 
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Cardiomyopathy 


Dilated Restrictive (Oblitrative) 


Hypertrophic 


Hypertrophic Cardiomyopathy , 


Definition'. Marked LV hypertrophy; often asymmetric [affecting septum], without 
underlyi ng cause Systole is normal, but | LV stiffness -> f diastolic filling pressures 
[Diastolic HF] 


Epidemiology 

• The most common foim of cardiomyopathy 

• The most common cause of sudden death in young, athletes 

• Autosomal d ominant disorder in 60% of cases 

Clinical pictur e 
Syuiptoms 

• Arrhythmias [ Sudden death may occu r]. 

• Exertional Dyspnea or Angina or Syncope [due to outflow obstruction as in AS] 

• C/P of CHF may occur 

Signs 

• Carotid Puls e: Jerky 

• Apex beat : Jerky heaving or double apical beat. 

• Auscultation: a systolic murmur along left sternal border due to subaortic 
obstruction^ murmur t with Standin g. &. Valsalva man euver. 


Investigations 

CXR: Mild to moderate cardiac shadow enlargement 

ECG: LV hypertrophy with prominent “septal” Q waves in leads 1, aVL, V5-6. 
ECHO: LV hypertrophy , often with asymmetric septal hypertrophy. 





Treatment 

• Strenuous exercise s hould he avoided. 

• ft-hlnrkerq anH CCR reduce s ymptoms . 

• (DigoxinJ Diuretic s, and /vasodilator^ are contmindicaled. 

• Endocarditis antibiotic prophylaxis. 

• Antiarrhythmic: amiodarone, may suppress atrial and ventricular arrhythmias. 

• i n pts refractory to medical therapy controlled septal infarction by ethano j 
injection into the septal artery or Surgical myectomy may be usefu l. 

• Implanta ble automatic defibrilla tor (ICD) for pts with high-risk profile (e.g. FH 
of sudden death). 

• Screening of first degree relatives is indicat ed 
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Dilated cardiomyopathies 


Definition '. Symmetrically dilated left ventricle (LV) ± ventricle (RV) with poor 
systolic contractile function. [Systolic HF] 


Etiology. ' 

1- Idiopathic [most common] 

2- Severe coronary disease or infarctions or chronic aortic/mitral regurgitation. 

3- Previous myocarditis 

4- Toxins (Ethanol, Doxorubicin) 

5- Connective tissue disorders 

6- Muscular dystrophies (Dhchenne) 

7- Beriberi (Thiamin deficiency) 

Clinical picture'. CHF + Arrhythmias [may sudden death] + Thromboemolisms 
Investigations 

CXR: Moderate to marked cardiac shadow enlargement ± pleural effusion 
ECG: ST-segment & T-wave abnormalities. Low voltage, Conduction defects [LBBB] 
ECHO: LV and RV enlargement with globally impaired contraction , [unlike Regional 
wall motion abnormalities occurring in coronary artery diseases]. 


Restrictive (Oblitrative) Cardiomyopathy 


Definition'. Increased myocardial stiffness which impairs ventricular relaxation; 
diastolic ventricular pressures are elevated. [Diastolic HF] 

Etiology. t 

1- Infiltrative disease[Aniyloidosis, Sarcoidosis, Hemochromatosis, Eosinophilic 
disorders] 

2- Myocardial fibrosis [idiopathic] 

3- Fabiy's disease 

4- Fibroelastosis 

Clinical picture'. CHF + Arrhythmias [may -> sudden death] + Thromboemolisms 
CXR: Mild cardiac shadow enlargement 
ECG: ST-segment and T-wave abnormalities 

ECHO: Increased ventricular thickness with speckled pattern in infiltrative disease. 

Treatment for Dilated & Restrictive cardiomyopathies 

• Standard therapy of CHF + Anticoagulation 

• Antiarrhythmic drugs indicated only for symptomatic or sustained arrhythmias. 
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Acute Pericarditis 

Definition: An acute inflammation of the peri cardium 

Etiolog y: Most common causes, are viral infections and Idiopathi c. 

• I diopathic ^ 

• Infections (Viral : Coxsackie B/viru s. HIV , or Bacteria l: TB) 

• ^Acute MI (pressler’s svndrome7 or acute regional pericarditis) ^ /. 

• Meta static neoplasm (Hodgkin & CA lung) ^ 


• Radiation thera py for tumor (up to 20 years earlier) 

• Chronic renal failure = Uremia 

• Connective tissue disease ( Rheumatoid arthritis . SLE ) 

• Drug reaction (e.g., procainamide , hydralazine) 

Symptoms 

• Acute pericarditis mav he preceded by URL 

• Chest na in. characteristically s harp , p leuritic (related t o respiration ), & positional 
(relieved by leaning forward) 

• Fever and palpitations are common. 

Signs 

• Tachycardia & pulse may be irregular if arrhythmia is present. 

• Palpation: Apex beat may be impalpable. 

• Auscultation: Muffled heart sound due to pericardial effusion ± Coarse 
pericardial friction rub , which is loudest with pt sitting forward. 

Investigations 

ECG : Diffuse ST elevation (Concave iinwar3li present in all leads except aVR and V1; 
PR_ segment depression mav be present : days later (unlike acute MI) ST returns to 
baseline and T-wave inversion develops. Atrial premature beats and AF may appear. 



ST-Segmenl Elevation 

Ev olution of ST and T Waves 

Pericarditis 

• Concave upward 

ST remains elevated for days 

after ST returns to baseline. T waves invert 

•All leads except aVR and VI 

Acute MI 

• Convex upward CxoWftY426j 

T waves invert in hours while ST still 
elevated; Q wave 


• ST | over infracted region 


present, with “Water bottle” configuration. 

Echocardiogram: Most sensitive test to pericardial effusion which is commonly found 
“^The disease resolves spontaneously over 3-10 days 
Treatment NSAIP s [I ndomethaci n] i s - enongh usually but if severe .pain ± prednisone 
!-► Anticoagulants are relatively contraindicated due to risk of pericardial hemorrhage 

"Inflammatory fluid collects pericardial effusion; large effusions 

may "A Pericardial tamponade. 

• Chronically Inflammation pericardial thickening & reduced 

pericardial compliance Pericardial constriction. 


Complications 
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Cardi ac Tam ponade 


Life-threatening emergenc y Resulting from accumulation of pericardial fluid, under^; ^-y" 


pressure impaired filling of cardiac chambers and decreased cardiac output. 


Etiology 

• . Previous pericarditis (most common causes are metastatic tumor, uremia, acute 

MI, viral or idiopathic pericarditis). 

• Cardiac trauma or myocardial infarction with left ventricular free wall rupture. 


Pathophysiology 

• Normally, the pericardial space contains _ab out 50 mL - of fluid . 

• Intrapericardial pressure = Intrathoracic pressure, When additional fluid enters 
the pericardial space, intrapericardial pressure rises. If fluid accu m ulate s rapidly 
tam ponade occurs with fluid accumulation of 200 mL. & if the fluid accumulates 
gradually, the pericardium may contain liters with only small rise in pressure . 

• In diastole, j intrapericardial pressure -> elevation of diastolic pressure in all 
cardiac chambers (equilibration of pressures). The f ventricular diastolic 
pressures impair ventricular filling -> j cardiac output and f (JVP). 

Clin ical picture 

• Symptoms of pericarditis + 

Signs 

• Signs of pericarditis [ Muffled heart sounds ± impalpable apex bea tl 

• Pulsus paradoxus, [decrease in LV volume during inspiration is due to (bulging of 
intraventricular septum from right to left) & (decreasing pulmonary venous return)] 

• Tachycardia 

• H ypotension 

• J JVP . with rapid x-descent (rapid atrial filling after atrial contraction) and an 
absent y-descent (no passive filling of ventricle due to j vent, diastolic pressure) 

• If tamponade develops subacutely RVF signs (LEE, hepatomegaly, and ascites) 

Investigat ions 

• ECG: iLowllimbllead voltaut^ lar ge effusi o ns may ca use -cleftrical altcm ans, 

( alternating size of ORS com p lex due to alternation of heart) . , 

• C\R: Enlar ged cardiac silhouette if large (>250 mLl effusion presen t. *7 

• Echocardiogram : Swinging motion of heart within large effusion. 

• Cardiac Catheterization Confmns diagnosis ; shows equalization of diastolic 
pressures in all four chambers. 

Treatment 

Immediate pericardiocentesis = Aspiration 



1. Hypotension 

2. Raised JVP 


3 _Sofi_or -- ahy.nt hearl yniind s 
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Constr ictive Pericarditis t)/£$d' c 


.1 



} 


J 

i 

i 
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Constrictive pericarditis is the diffuse thickening of the pericardium in reaction to 
prior inflammation -> rigid pericardium -> impaired cardiac filling , elevation o f 
systemic and pulmonary venous pressures a nd decreased cardiac outpu t. 


Etiology 

It's due to healing and scar format ion in some pts with nrevious|?ericarditis . 

[ Tuberculosis . Viral . Uremia. Neoplastic pericarditisf 




Clinical picture ' 

Symptoms: Symptom s of RVF- symptoms of LV failure uncommon. 


Signs 

• Tachycardia 

• J ugular venous distentio n (prominent v descend which inr.ieases 0T1 inspiratio n 
( Kussmaul’s sign ) 

• Sings of RVF (hepatomegaly, ascites, peripheral edema are common) 

• Palpatio n-^ apical pulse is reduced and may retract in systole ( liroatlhrnt's sign ) 

• Ausculta tion-^ early, re latively high-pitched d iastolic sound known as 
[ Pericardial knoc k]. T his sound occurs early i n dia stole as a result of the rapid 
cessation of ventricular filling as the pericardium is,strctched to its limit. Jk 

• P_uisus paradoxus is present in 'A of pts . f/& 3 

• Ascites prccox-^ ascites that occurs earlier than peripheral edema 


Investigations 

• ECG Low limb lead voltage; atrial arrhythmias are common. 

• CXR Rim of pericardial calcification in up to 50% of pts. 

• Echocardiogram Thickened pericardium , normal ventriculay contraction : abrupt 

stop in ventricular filling in earlV~rtTastoJp. _ o' 

• CT or MRI is better than echocardiogram in showing pericardial thickness. 

• Cardiac Catheterization Equalization of diastolic pressures in all chambers; Pts 
with constrictive pericarditis should be investigated for tuberculosis. 


Treatment 

Surgical resection of the pericardiu m (pericardiectoniy) 



Cardiac tamponade 

Constrictive pericarditis 

JVP 

Absent Y descent 

X + Y present 

Pulsus paradoxus 

Present 

Only in one third of pts 

Kussmaul's sign 

Rare 

Present 

Investigation 


Pericardial calcification on CXR 
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Rheumatic fever 


Definition'. Acute rheumatic fever (RF) is an, immune-mediated, inflammatory > 
disease that result from untreated Group A P-hemolytic Streptococcal pharyngitis. 


Epidemiology 

More in u nderdeveloped , countr i e s, especially people living in overcrowded areas. 


Age: typically 5-15 year old. 
Gender: Males = Females. 


f/t 


Ws 


Path ophysiology 

• Group A [3-hemolvtic streptococcus (GABHS) which has M protein that look 
sj mjlar to some proteins in the heart (mimicry theory! 

• Streptococcal skin are not associated with rheumatic fever. ^ 

• The pathognomonic lesion of rheumatic carditis is the Aschoff body. 


Clinical picture 

A jj pts with_RF have preceding streptococcal phaiyngitis but it may he asymptomatic 
in 50% of cases. The symptoms of RF begin 2-3 weeks after the start of phaiyngitis. 


u 


Major Manifestations 

1. Carditis /MP 

• It occurs in 60% of pts and It affect s all three layers of the he art endocardium 
myocardiu m, and pericardium [Pancarditis]. 

• RF most commonly affects initi al valve > aortic > tricuspid > pulmonic 

• Most pts with acute rheum atic carditis have a syst olic murmur of MR and may 
have a low-pitched, apical |irt id-diastolic murmurHCarey-Coombs murmu r) 
r esulting from flow across the inflamed valv e. Some pt have AR. 

• Rheumatic my o cardi - t isf-presents as sinus tachycardia disproportionate to the 
degree of fever ± C/P of heart failure. 

• Rheumatic pericardi tis -> chest pa in and a udible friction rub and pericardi al 
effusion . Tamponade is a rare. 

2. Arthritis 

• It is the most common symptom of RF occurring in 75% of pts. 

• An asynunetr ic. non erosive , mipraiory polyarthritis mainly affecting.la rge 

joints o f extremities. Effusions are common, but heals without joint deformity., / /V,) $ 

3. Chorea [Sydenham's chorea, St. Vitus' dance] 

• Chorea is seen in 20% of pts, its more i n females and reflectsimlammation of 
the basal ganglia. 


It is characterized by purposeless, i nvoluntary movements of the f ace_& 
extremitie s, nervousness, explosive speech , emotional lahilitv Symptoms are 
absent during sleep and resolve spontaneously in 1-2 weeks. 

Unlike the other symptoms, chorea appears 3-6 months after the pharyngitis. 
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4 F.ryfhema Marginatum : Seen only in 5% of pts and it is an Erythematous, 

migratory, non-pruritis. The rash is serpiginous with raided margins & pale center. 
It is found in trunk and proximal extremit ies. ^ >n ^ ^ n ^ c 
5. S i.hrntanenns Nodul es: Seen in 3% of pts; Pea-size d; firm, painless , freely mobile 
nodules on the exte nsor sui^co of the e lbows; knees, and wrists,. 

Minor Manifestations 

Fever, arthralgia (without arthritis), epistaxis, abdominal pain, and pleural effusion. 

Late Manifestations 

About 50% of pts who have carditis during an episode of acute RF will eventually 
develop chronic rheumatic valvular disease, which is more common in 9- 
MR and AR may occur during the acute phase, or develop years later. But Valvular 
stenosis [MS or AS] is a late complication usually decades after the acute RF. 

Qiagnjosi s: There is no definitive test or pathognomonic sign for acute RF and 


therefore the Jones Criteria is used for diagnosis. -^ 

;^vlajor manifestations j. 

HVlinor manifestations , /nr 

1 . Carditis 

2. Polyarthritis 

3. Chorea 

-- . ! 

4. Erythema marginatum 

5. Subcutaneous nodules 

Clinical: f/eW>kW^ 0 ^ ' 

1. Fever 

9. Poly art hralgia 

Laboratory: 

3. Elevated ESR, CRP or WBC , 

4 F.CG: prolonged P-RmitervaJ i: 

^nppm^jno evidence of a preceding streptococcal infection within the last 45 days^ 

• Elevated or rising anti-streptolysin 0 or other streptococcal antibody, or Aj< • 

. A positive throat culture, or / p0s PxP 

• Rnnid antigen test for proiin A StxenfQCOCCUS, Of 

1 y.o- 

• Recent scarlet fever,—- 

-- / r\T 



r -—- 

9003 WHO Criteria for the Diagnosis of Acute RF (Based on Revised Jones Criteria) 

Diagnostic Categories 

C ritexia 

Primary episode of rheumatic fever 

Two major or one major and two-mmor 

criteria + evidence of GABHS infection 


Exception: 

> If the pt has Rheumatic heart the Dx of recurrent attack needs 2 minor criteria + 
evidence of GABHS. 

> Rheumatic chorea [Other major criteria or evidence of GABHS not required] 

> Insidious onset rheumatic carditis [Other major criteria or evidence of GABHS not 

required] ________— 
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of acute rheumatic fever 

Admission arid bed rest . fyjfl ^'Ir* 

■ All pts should receive 10-dav c ourse of penicillin -V (erythromycin if penicillin 

allergic) TZ'JXffX^C , 

Arthritis usually responds well to high-do se Aspirin.[Dramatic response! 
P atients with significant carditis, and those who do. not resp ond an adegiiate 
d ose of as pirin, are treated with steroid s. 


Enzmilkui 

• Intramuscular benzathine penicillin (1.2 million units every 3-4 weeks) or oral 
penicillin VK (250 milligrams twice daily). 

• Prophylaxis is recommended for a t least 10 years after the most recen t episode 
of acute RF . a nd generally until age 25-40 according to the pt . 


t 



-tv? :*;&!r.<£g3sjRCv 
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Hypertension 

Definition 

Thejevel of blood pressure above which treatment doj iiQre-gobd-#tandianiL- -V 

• IrTnormat pt the lev el is 140/90 mmj Hg 

• I n~pt"wltlr DM, CKFthelevel is 130/80 mmHg 

Epidemiology 

Age-> Ijadtkgg^ . 

Gender->jnale > female 
Rager > morenTBl ack 

Q. What are.the factors jespo.nsible for blood pressure in our body ? 

1 - -The-degree of contraction of the resistance bl. vessels (the arterioles). 

2- Total body sodium [regulated by Aldesterone & Kidney! 


BP = Cardiac output X Total peripheral resistance 


Path ophysiology 

• Es sentia l = Primary HTN (95 % of pts): Unknown cause but a combinaj ioiLof 
Onetic factor s [ 1 - Black 2- Males ! & Environmen tal factors [ 1- T Sal t inta ke 
2- Alco hol 3- O besity 4- j exercise 5- DM2 (50% o f pt are HT N) 6-1 UGR ] 
Stress? 

. SecondajxiiXN-(5% of pts): HTN is 2 IKl iy to diaRnosablej jisease. 


Renal 

1. Renal artery-stenosis 

2. Fibromuscular dysplasia 

3. Glumerulonephritis 

3- Polyr.ystic kidne y 

4- Chronic pvelonephriti s 


Secondary HTN 


Endocrine 

1 - t or 1 Thyroidism 

2 - J?QL-LPar at hy 10 • dism 

3 -Phe ochromocvtom a 

4- Cushing disease , 

5- Pregnancy 


Drugs 

1- Coilicosteroids 

2- NSA1D 

3- Oral CCP 

4- Erythropoietin 

5 - Cvclospohn 



1 

Miscellaneous 

1- Coarctation of aort a 

2- Vasculitis 

3- 1 1CP 

4- Carcioni od synd . 

5- Polycythemi a 
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Ideal measurement of BP 

1. Put the pt right arm at the level of the heart. And remove cloths from the arm. 

2., Select an appropriate cuff size which should cover 2/3 of arm length. 

3. Estimate the systolic bp by palpating the brachial or radial artery & inflating the 
cuff until you can no longer feel it. [This to exclude auscultatory gap], 

4. Inflate the cuff to 20-30 mmHg more than the estimated systolic bp. 

5. Place the stethoscope over the brachial artery pulse, and don’t touch the cuff. 

6 . Reduce the pressure in the cuff at a rate of 2-3 mmHg/sec. 

7. The first Korotkov sounds indicate the systolic bp. 

8 . The muffling & disappearance of the Korotkov sounds indicate the diastotic bp. 

9. Measure the BP in the other arm 


Definition of Hypertension 

Category 

Systolic BP (mmHg) 

Diastolic BP (mmHg) 

Hypertension 



.Grade 1 (mild) 

140-159 

90-99 

Grade 2 (moderate) 

160-179 

100-109 

Grade 3 (severe) 

>m 

>110. 

Isolated systolic HTN 



Grade 1 

140-159 

<90 

Grade 2 

>160 

<90 


Investigations 

Note: To diagnose hypertension the pt must have 2 raised results 

In all pis: [ ami [o detect large! organ damage and assessment g Jj±skfddpjs] 

• Urinalysis 

• Blood urea , electrolytes and creatin ine 

• Blood glucose 
. Lipid profile . 

. 12 -lead ECG (l eft ventricular hypertroph y, c oronaiy artery disease ) 

In selected^ pis: 

. Further Investigations are done when 2ndry HTN is suspected as in th e 
following : 

1 . Age < 20 years or >50 year s. 

2. Pts without a family history of hypertensio n. 

3. Pts with hypertension refractory to medical therapy. 
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Clinical pictur e 

Hypertension is Asymptomatic-di-sease-andpAp resent with 
t Systolic BP._ is as significant as t Diastolic BP as a risk factor for CVS & rena l 
diseases. \ 

T arget Organ Damage 


Heart 


Brain 


* Left ventricular hypertrophy -> cardiomyopathy -> Heart-failure. 

* Coronary artery disease (Angina, MI) 

► Atrial fibrillation > 

" Aortic, dissection 
t/pA of- caJtr&t 


//>/v or (ACLMCV ^ / , 

r • . , . , . , uAfrndm \fMUutr 

TIA [t ransient ischemic attacks ] £ V f' 

Hemorrhagic stroke 

Subarachnoid hemorrhag e [ Bouchard’s aneurysm 1 
Hy|->p.i-tffr KivftFnrp.phalopathy [ Headaclie . confusion , coma] 


,, 11 


Kidney 


Proteinuria 


Eye- 


Renal failure 

> Aciltr: plomp.mloncphritis 
TifaA^A/d 

-►Retinopathy Gradel: Arteriolar thickenin g [Silver wiring ] 
Grade 2: Atrioveous crossing (nipping) 

Grade 3: Retinal ischemia (Flame-shaped Hge 
& Cotton wool exudate) 

Grade 4( Papilledema 

Peripheral arteries * Claudication 


H 


Tr eatment 

> Goals of therapy is to reduce BP to < 140/90 mmHg in nonnal pts and to < 130/80 

mmHg in pt wi t h DM, CRF. 

> Non-pharmacologic measures 

1 . Sodium restriction < 2 g/d ay. 

3. I Alc ohol intake. [Alcohol t action of catecholamines] 
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> Ph armacologic measures ABCD 


Ang iotensinrconverting enzyme (ACE) inhibitor s [e.g. Captopril, Enaioprii, 
Lisinopril] 

Pharmacodynam ics 

• ACE inhibitors mainly act by f afterload through the reduction.of Angll. 

• ACEI reduces Salt & water retention by | aldesterone. 

Side effects: 

5. Most common SE is cough, it occurs 10-15% of pts, it is due to accumulation 
of bradykinins which normally is converted to kinin by the ACE enzyme. 

6 . First dose hypotension 

7. Hyperkalemia 

8 . Rare leukopenia, rash, and angioedema. 

Absolute contraindications for ACEI & Angiotensin receptor blockers 

1. Pregnancy 

2. Hyperkalemia serum K > 5.5 

3. Bilateral renal artery stenosis 

4. Advanced renal failure (e.g., creatinine > 3 mg/dL) 




Angiotensin receptor blockers [Losartan, Valsartan] is used when pt cannot tolerate 
ACEI due to the cough 

(1-Blockers 

Pharmacodynamics: j cardiac output and renin release. 

Agents: 

• Metoprolol, Atenolol [selective pi blopkers] 

• Carvedilol, Labetalol [aP-blocker] 

Contraindication : See Heart failure sheet. 

Calcium channel antagonists 

Pharmacodynamics: arterial VD -> total peripheral resistance -> J. BP. 

Agents: 

• Dihydropyridines (nifedipine, nicardipine, amlodipine) 

• Non-dihydropyridines (diltiazem, verapamil) 

Side effects: 

1 . Headache 

2 . Flushing 

3. Peripheral edema 

4. Constipation 

5. Verapamil & diltiazem have —ve inotropic actions on the heart may t symptoms 
in pt with CHF. 
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Diuretics — 

T>hrt t*inn n ry/d\ un mi ■*» n r • 


| extracellular fluid volume 


VaSOdilaiOr effects. 


Agents 

• . Loop diuretic (Furosemide,Bumetanide) is the first line.treatment [mechanism 

of action .->. inhibition of reabsorption of Na + , K + , 2 ClT pump in the thick 
ascending limb of Henle's loop] 

• Thiazides (Hydrochlorothiazide, Chlorthalidone, Chlorothiazide, Metolazone) 
[mechanism of action -> reduce the reabsorption of Na + & Cl” in the distal 
convoluted tubule] 

Side effects: 

1 - Volume depletion and hyponatremia 

2- J, hypokalemia with Furosemide or Thiazides Metabolic alkalosis 

3- Thiazide: Hyperuricemia -> Gout, Hyperlipidemia, Hyperglycemia -> DM, 
Hypercalcemia, Erectile dysfunction. 

• Aldcstcronc antagonist [Spironolactone and eplerenone] Aldosterone receptor 
antagonists, Side effects: [Hyperkalemia ,Gynecomastia] 


Other drugs: 

• ai-adrenoceptor antagonists such as prazosin and doxazosin 

• Direct vasodilators: hydralazine and minoxidil. SE: first-dose & postural 
hypotension, headache, fluid retention. Minoxidil-^ j facial hair (avoid in 
females) 

• . Centrally acting drugs e.g. methyldopa and clonidine. 

I 

I 

Q. What Class should be used? 

• In > 55 years and black: C or D 

• In < 55 year : A or B 

• 1 Diuretics Thiazide is first line therapy of choice., 7 

• If the pt has a coexisting medical conditions the choice may vary : 

o Coexisting CAD or compensated heart failure -> [ 3 blockers because 1 
mortality '. 

o Diabetes A/ACE I _ 

o Benign prostatic hypertrophy -> h-blockers) 
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HjlMpriensive crisis 


Group of syndromes associated with Hi gh BP >230/1 40 13 ™*^ 


'• ^ Hypertensive urgency = Severe HTN without ao nw^gt 
; o Rx; Oral Hn tihypertgnsive drugs. 


organ damage. 




Hypertensive emer gency Se vere HTN with Symptoms ofW. target 


Headache, Contusion , C oma H ypertcns i ve encephalopathy 
Dyspnea -> Heart failure ‘ ' “ 


damage 

Symptoms 

Vis ual disturb ance -> Retinopathy 
Acute renal f ailure -> Kidney 
Rx: Parenteral [ IV] andhypeitensive: 

~ L abetaloi IV or IM ~ 

• G lyceryl trinitrate IV 

• Hydralazine IM 

• S odium nitroprus side IV 

NDJRj Don’t | BP rapidly becau se this will -> -ischem 
Ischemic stroke. Ml, Blindness] v 


nigm 


ic complications j 


Malignant (Accelerated) HTN: Severe Retinopathy (grade 3 or 4) ± other acute 
target organ damage. 

o Rare condition & called malignant because -> death in months. 

t 


# 
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